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I.  Some  original  Remarks  on  a  Variety  of  the  Genus  AcaruSj 
belonging  to  the  Order  Apteraj  found  on  the  IVings^  (fie. 
of  a  feathered  My  of  the  Order  Diptera,  By  Mr,  Jo»n 
Snaet^  Optician^ 

To  the  Editor  of  the  Philosophical  Magazine. 

SIR, 

JL  SHOULD  not  have  thought  myself  very  well  employed  in 
writing  the  following  particulars  of  so  trivial  a  creature  as 
I  am  a^out  to  treat  of,  were  it  not  with  the  view  of  drawing 
6ome  new  inferences,  and  even  an  unequivocal  line  of  de- 
marcation between  animalcula  that  are  of  a  perfect  gene- 
ration and  those  which  are  not  so,  although  they  are 
often  indiscriminately  blended :  and  though  I  will  not  per* 
emptorily  dare  to  diogmatically  assert  that  the  one  in  ques- 
tion is  the  ne  pltis  ultra  of  nature's  perfect  beings,  in  a  small 
way ;  yet  it  is  the  utmost  boundary  I  have  seen,  or  even 
read  of  in  those  entomological  writers  who  have  given 
simple  statements  of  facts  only.  I  do  not  mean  to  include 
the  animalcula  infusoria  in  this  idea ;  for  it  is  plain  that 
nature's  manner  of  perpetuating  a  species  by  mere  vegetative 
impregnation  is  essentially  different  and  distinct  from  sex^ 
ual  intercourse,  or  copulation  ;  although  it  may  be  urged  by 
some  (what  I  think  is  very  doubtful),  that  the  germ  or  ov^ 
of  the  former  is  always  shed  or  ejected  in  the  water,  &c. 
beforehand :  but  as  the  common  pediculus,  or  louse,  it  is 
evident,  is  originally  formed  from  the  exudation  of  the 
skin,  which  vegetates,  becomes  vascular,  organizes,  and 
lastly  animates,  and  assumes  loco-motion  (without  a  fa- 
ther, and  is  therefore  m^en^rt^),  this  also  may  be  the 
case  with  the  creature  of  which  I  am  writing,  which  may 
originally  be  produced  in  this  way,  as  well  as  many  others ; 
but  after  they  have  attained  the  capacity  of  propagating  their 
species  per  se,  provident  nature,  whose  characteristics  arc 
simplicity  and  oeconomy,  and  who  never  makes  use  of  two . 
sorts  of  means  where  one  will  answer  the  intended  end, 
may  leave  them  to  shift  for  themselves  when  capable.  As  we 
take  away  the  leading-strings  when  the  child  can  walk 
Vol.  S3.  No.  89*  Oct.  1805.       A  2  alone ; 
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information,  is  the  cause  of 
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Ecause,  if  one  man  should  see* 
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m{  the  other  means,  ihcv  will  red- 
pihtr;  *tiile  a  knowledge  of  both 
■ritluiut  hypothesiB  or  concession; 
Insects  one  ni^le  impregnation  wiU 
f,  several  generations.  The  crea- 
Ihe  multitude  of  examples  which 
I  parent  is  no  less  wonderfijl,  but 
fcr  smaller  than  in  her  greater  pro- 
1  presumption,  that  were  our  optics 
J  of  viewing  her  exquisite  woilcs 
ly  exist  a  part  of  her  diversified 
B  as  much  more  minute  than  the 
Ir  with  by  means  of  our  natural 
l)r  in  size  to  the  elephant,  the  sup- 
ne  mairmotti,  or  the  moredoubt^ 
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Iquestioii,  at  least  in  this  stage  of 
f  niereiy  impregnated  existence  as 
Legctativc  creation,  and  therefore 
:i  the  sentient  list  of  nature's  ani- 
mated 
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tnated  works.  And  in  this  particular  I  think  a  natural  line 
of  demarcation  between  the  monads  of  matter,  organic  par- 
ticles^ or  first  rudiments  of  future  being,  and  distinct  be- 
in^,  is  ^uite  apparent. 

xor  it  18  not  tne  oscillatory  motion  of  the  semen  mascu- 
liuum,  the  attractive  and  repulsive  motion  of  some  of  the 
animalcula  infusoria,  or  the  rapid  vegetative  growth  of 
the  mutilated  parts  of  these  semi-animated  creatures  called 
polypi,  that  so  properly  constitutes  life,  consciousness,  and 
perfect  being ;  out  predilections,  volition,  propagation  of 
species,  &c.  are  primary  characteristics  of  being  x  and  from 
these  criteria  we  ought,  it  posteriori^  to  draw  our  inferences 
of  different  degrees  or  mooes  of  existence,  because  they  are 
so  much  more  satisfactory  than  the  indefinite  one  of  loco- 
motion, or  any  other  of  the  non-naturals. 

From  these  particulars  I  infer  that  this  creature  is  neither 
larva  nor  infusoria,  but  a  perfect  insect ;  because  the  one 
cannot  propagate,  and  the  other  is  not  begotten  by  an  iden- 
tical parent.  And  it  is  plain  that  it  differs  very  essentially 
from  the  animated  moleculae  or  organic  monads,  or  parti- 
cles of  the  semen  masculinum,  which  are  rather  the  primitive 
rudiments  of  future  beings  than  beings  themselves. 

It  is  as  far  back  as  May  1803  since  I  first  made  the 
discovery  of  these  insects ;  but,  as  I  would  not  imperti- 
nently ODtrude  every  trifling  discovery  upon  the  world,  lest 
it  should  have  been  published  before  (and  I  despise  plagia- 
rism), I  have  let  it  lie  by  ever  since,  that  I  might  inform 
myself  of  this  circumstance  did  it  exist ;  and  by  this  for- 
bearance I  have  discovered  that  there  are  as  many  as  five- 
and-thirty  varieties  of  this  genus,  known  in  the  Linnaean 
catalogue,  chiefly  distinguished  by  the  numbers  and  length 
of  thorns,  or  hairs,  which  issue  from  their  posterior  parts. 
But  of  this  variety  no  particular  mention  is  made  by  that 
great  man,  that  I  can  learn ;  and  this,  together  with  some 
original  remarks,  which  my  attention  to  the  subject  has 
enauled  me  to  make,  seems  to  justify  the  present  observa* 
tions. 

In  the  year  and  month  above  mentioned  I  happened  to 
catch  a  feathered  fly  of  the  order  diptera,  which  curiosity 
prompted  me  to  reserve  for  the  microscope,  with  a  view  of 
examining  its  beautiful  plumage,  or  feathers,  with  which  the 
legs  are  plated  or  covered,  and  the  wines  striated  and  bor- 
dered :  ^each  wing  has  six  of  these  strias  of  delicate  fimbriated 
feathers,  and  fifnbriaied  with  a  border  of  the  same,  issuing 
out  at  an  angle  of  about  thirty  degrees  from  their  source:  the 
other  part  of  the  wings  is  reticulated  by  veins,  so  as  to  ap- 
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luppo^e  this  supply  is  from  the 
Tt  iiva  are  brought  to  perfection; 
led  ihey  harden  and  fall  ofF;  after 
Lltipnient  lakes  place.  And  here 
filial  service,  as  it  not  only 
.ii'tty,bui  also  stimulates  tfw 
t  purpose  of  nature,  which  they, 
Lnii  posteriorwise.  But  I  never 
p  this  act  until  ihey  were  placed 
bf  the  eggs  hatched  anterior  to 
1.  ere  slow  and  languid  heretofore ; 
■r  reanimated,  with  the  greatest 
Inning  about  with  amazlns  oele- 
land  bcmi-lrnnsparcncv  of  their 
larance  of  moving  prolate  sphe- 
-olla,  and  (juile  as  clear  ihrough- 
v\r  blood  IS  as  limpid  as  distilled 
Impudimcnt  lu  the  sight.  And 
Y  them  tomagnilied  several  ihou- 
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tatid  times^  they  appeared  as  large  as  walnuts,  and  I  could 
distinguish  every  part  with  ease.  The  ova,  or  eggs,  were 
also  seen  as  large  as  kidney  beans,  and  looked  like  polished 
mother-of-pearl ;  and,  owing  to  the  solar  rays,  as  finely  va- 
riegated, with  all  that  soft  delicacy  of  prismatic  tint  so  pe- 
culiar to  that  shell. 

The  legs  of  these  insects,  which  are  eight  in  number,  are 
so  small  in  proportion  to  the  bulk  of  their  bodies,  that  if 
the  creatures  happen  to  foil  from  any  eminent  part  of  the 
fly,  upon  which  they  feed,  and  eet  upon  their  backs,  they 
are  as  unable  to  recover  their  ^t  as  a  tortoise ;  partly  on 
account  of  their  want  of  the  vertebral  joints  or  spines,  and 
partly  from  the  inconsiderable  weight  of  their  legs  to  form 
a  counterpoise.  But  what  they  are  deficient  in  in  these  re- 
spects is  by  provident  nature  compensated  for  by  their  in- 
genuity and  address,  as  is  plain  by  their  taking  advantage 
of  any  adventitious  opportunity  for  their  relief  that  may 
present  itself,  and  whicn  they  have  the  sagacity  to  improve 
and  make  subservient  to  their  present  convenience :  for, 
each  leg  being  composed  of  four  articulations  terminating 
in  a  double  talon,  they  catch  hold  of  as  many  of  their  young 
as  are  adequate  to  form  a  sufficient  weight  of  lever,  when 
properly  applied,  to  restore  them ;  to  which  purpose  they 
place  diem  all  on  one  side;  and  so  completely  counter- 
act the  weight  of  their  bodies,  and  recover  their  lost  po- 
sition. 

The  facility  and  address  with  which  they  wield  six  or 
eight  small  ones  (quite  as  easily  as  a  man  can  a  walking- 
cane)  not  only  argues  great  strength  of  body  but  great  in- 
genuity also ;  while  the  infant  trioe  appear  to  sympathize 
with  the  incumbent  parent  while  in  that  supine  posture ; 
who  no  sooner  falls  than  she  is  surrounded  by  these  little 
auxiliaries,  each  of  which  places  itself  on  some  part  of  the 
parent,  as  if  emulous  to  assist  (and  it  caimot  be  to  suck, 
because  they  are  not  of  the  mammalia  class).  ITius  we 
may  see  in  an  insect,  which  in  its  first  development  is  not 
more  than  a  sixteenth  part  the  size  of  a  small  grain  of  sand, 
and  in  its  mature  state  not  bigger  than  the  grain  itself,  all 
those  powers  of  instinctive  motion  that  can  be  found  in  one 
ever  so  large  or  noble. 

Of  how  small  worth,  then,  are  the  attainments  of  nine- 
tenths  of  the  human  species,  who  perform  a  dull,  unmean- 
ing, sensual  round  of  unconscious  mechanic  actions,  as 
they  feel  themselve?  impelled  bv  instinct,  not  one  of  which 
is  superior  to  those  of  these  oeings,  whom  they  destroy 
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jcreaturcs  had  an  existence!  (T  omit 

r  faults.) 

'r  it  wondroui  cheap ! 

:'s  largeu  i>  unknown ! — '  ^i 

incnre),  vain  man,  ftirpi, 

hi»  gift  lo  more  account. 
■nz  man  ii  centur'd  [but, 
lali'd  bj  1  very  mice, 
^aiii  ihe  drnwiy  ■eniu'ljar, 
ts,  sleeps,  ind  toyi;  then  diec  ■  foot! 

mid  be  thought  of  sufficient  mo- 
I  a  place  in  your  vehicle  of  philoso- 
tliem  before  the  public  you  will 
li,  sir,  your  already  obliged 

Servant  at  command, 

John  Snart. 
Bfa/ron  of  ike  Plate. 
Tck  view  of  the  acarus,  with  the  ova 
Ing  ones,  showing  the  comparative 
n  insect. 

showing  the  manner  in  which 
3  sternum  and  belly :  also  the 
J  usu  J  number  of  hairs  which  issue 
I, — in  general  about  thirteen  or  four- 
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li(/(Hg  leyond  the  Liviils  of  the  ori- 
I  J)-1.  Hauffman*. 

Broper  for  marking  cloths  of  every 
I  substance  or  drug  soluble  in 
n  its  composition.  It  id  equally 
Istances  intcnaed  for  any  compo- 
|iot  turn  while  when  combined  with 
d  remain  indissoluble  in  acids 
Id  for  bltaehing,  as  well  as  for  the 
1  the  tabriciiiion  of  printed  cloths. 
ii  dr\'ing  oils  cannot,  therefore^' 
loyed'for  this  kind  of  marks,  be- 
liable  to  be  attacked  by  alkaline  and 
l^nnaJM  i!e  Chiniit,  Vo.  159. 
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Bsponaceous  leys^  but  because  in  drying  slowly  they  run, 
and  very  often  occasion  spots. 

If  those  composed  with  spirit-varnish  were  even  not 
attended  with  the  inconveniences  of  speedy  evaporation  and 
desiccation,  still  it  would  be  as  improper  to  employ  them 
as  the  preceding,  because  turpentines  and  resins  are  ver)" 
easily  transformed  into  soap.  Nor  can  gum-copal  be  used 
for  colours  for  marking,  because  it  is  detached  from  the 
stuff  by  mere  ebullition  m  water. 

By  employing  oil  of  turpentine,  which  evaporates  and 
dri^  less  speedily,  than  alconol,  I  have  succeeded  in  obtain* 
ing  a  black  composition,  which  to  me  appeared  capable  of 
bemg  used  with  advantage  for  marking  cloths.  It  is  made 
by  dissolving  slowly  in  oil  of  turpentine,  in  a  sand-bath, 
continually  stirring  itj  a  quarter  of  its  weight  of  asphal- 
tum,  or  bitumen  of  Judea,  broken  into  small  pieces,  and 
'  afterwards  mixing  with  it  as  much  as  possible  of  lamp- 
black, or  black  produced  by  any  mineral  substance  what* 
ever,  highly  coloured,  and  in  very  fine  powder ;  either  car- 
buret of  iron,  sulphuret  of  lead,  or  any  other.  The  colour 
will  be  obtained  more  or  less  thick  according  to  the  pro- 
portions of  the  oil  of  turpentine  and  bitumen  ;  it  will  mark 
exceedingly  well  without  running,  observing  the  just  pro- 
portions, and  diluting  it  with  a  new  portion  of  oil  of  tur- 
pentine, if  while  it  is  in  use  it  acquires  too  much  consist- 
ency. This  bituminous  colour  bears  equally  well  the  action 
of  alkaline  leys  and  of  oxygen,  and  resists  all  acids  of  a 
certain  strength. 

Finding  it  unnecessary  to  continue  the  trials  of  oily  co- 
lours, I  undertook  the  aqueous  experiments  in  the  follow- 
ing order : 

Exp.  I.  I  dissolved  in  four  ounces  of  water  one  ounce  of 
sulphate  of  manganese,  deprived  of  its  water  of  crystalliza- 
tion, such  as  is  obtained  by  procuring  the  oxvgen  gas  of  the 
black  oxide  of  manganese,  by  means  of  sulphuric  acid,  and 
by  increasing  the  violence  of  the  fire  towards  the  conclusion 
of  the  operation,  so  as  to  ignite  the  retort.  This  solution 
was  thickened  with  a  dram  of  fine  gum-dragon  in  powder, 
and  coloured  with  lamp-black,  to  render  the  accuracy  of 
the  impression  more  visible,  which  is  executed  very  easily 
with  tnis  black,  saline,  metallic  mass,  of  which,  how- 
ever, no  use  can  be  made,  excepting  the  ends  of  the 
marked  cloths  be  plunged  into  alkaline  ley,  without  pre- 
viously passing  it  through  water,  to  take  away  the  saline 
matters.  The  ley  may  be  made  with  potash  or  soda,  in 
the  proportion  of  one  part  of  alkali  to  from  nine  to  twelve 
parts  ot  water :  it  may  be  used  in  the  state  of  carbonate,  or 
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halt  a  part  of  quicklime.     The  pre-* 

I  of  manganese  from  marks,  by  one 

e  leys,  will  lake  place  (allowing 

;  lamp  Silack)  under  the  colour  of  a 

uill  gradually  turn  brown  by  the 

)  of  the  atinospht^ric  air.     The  al- 

I  to  brown  will  take  place  very  spee- 

1  stronger  intensity,  approaching  to 

/  means  of  an  alkaline  oxygenated 

IS,   the  ends  of  which  have  been 

Kutc9  into  any  kind  of  alkalin^ley 

3  of  brown  oxide  of  manganese  re- 

Brocesses  of  bleaching,  and  all  acids 

md  by  them,  but  likewise  the  more 

mployed  in  printing  cloths. 

'  ;  acid  more  affinity  for  manga- 

ere  it  nol  disengaged  as  easily 

as  from  the  acetic  solution  of 

md  di-siecation,   inalterable  marks 

Ic  most  simple  manner,  by  causing 

le  to  adhere  to  stul!s  by  mcami  of 

lirds  exposing  that  oxide  to  the  at- 

lof  the  oxygen  of  the  atmospheric 

^luticrn    of    manganese   may   rery 

'  mixing,  in  suitable  proportions, 

solution  of  sulphate  of  manga- 

sotution  possesses  no  advantage 

...uancse  for  marking  stuffs,  as  it  is 

L  5e  used,  to  subject  il  in  every  re- 

Idescribed  in  Exp.  I.,  and  as  it  ia 

Hviseable  to  employ  it. 

of  sulphate  of  manganese  dis- 
iicelic  solution  of  iron,  concen- 
ts, furnish,  when  thickened  with 
Ill-dragon,  a  deep  yellow  colour, 
i  brown  if  Ireatea  exactly  in  the 
.  The  acetic  solution  of  iron 
Ihcr  advantage  than  that  of  causing 
lo  dry  rather  more  speedily ;  for  the 
r  less  rapidly  in  aci<!s,  in  pro- 
■tygcnatiou  or  oxidation.  I  prefer 
Bing  marking  colours  to  the  other 
;  those  substances  \vcaken  the 
interposition  :  if,  however,  in 
lloths,  gum-dragon  should  be  at- 
,  it  would  then  be  necessary  to 
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Exp.  IV.  If^  in  the  disengagement  of  oxygen  gas  from 
ft  mixture  of  black  oxide  of  manganese  and  sulphuric  acid, 
eare  be  taken  not  to  push  the  fire  to  incandescence^  the 
saline  residue  is  blackish ;  but  with  a  violent  heat  it  turns 
to  a  yellowish  white.  On  dissolving  this  residue  you  se- 
parate from  it,  by  washing,  an  oxide  of  a  dark  gray,  which 
acquires  the  consistence  of  paste  on  the  filter  when  deprived 
of  the  aqueous  vehicle.  On  mixing  this  gray  paste-like 
oxide  with  ever  so  small  a  quantity  of  water,  thickened  with 
gum^dragon,  and  printing  with  it,  you  obtain  marks  of  an 
extremely  dark  gray,  which  dry  very  speedily.  This  gray 
colour  cannot  be  removed  by  water,  though  it  may  not  have 
been  steeped  in  an  alkaline  ley :  it  is  so  tenacious  and  unal* 
ferable,  that  it  withstands  not  only  the  action  of  all  the 
acids  of  a  certain  strength,  but  likewise  all  the  processes  of 
bleaching,  as  well  as  the  most  complicated  faDrication  of 
printed  stuffs^  without  attracting  the  colouring  parts  of  any 
dye  whatever. 

Exp.  V.  Were  it  not  for  the  apprehension  of  weaken- 
ing  a  little  the  place  where  the  stuffs  are  marked,  eaual  parts 
of  a  mixture  of  the  above-mentioned  gray  paste  and  a  mtro- 
muriatic  solution  of  tin^  charged  wim  one-fourth  part  of 
the  metal,  and  thickened  with  gum-dragon,  might  be  em- 
ployed With  advantage.  This  colour  is  equally  unalterable 
with  that  of  the  preceding  experiment,  and  it  possesses  the 
additional  advantage  of  attracting,  by  its  oxide  of  tin  satu- 
rated with  oxygen,  the  colouring  parts  of  any  dye  whatever, 
and  turning  to  daik  brown  in  clyeing  with  madder.  I  shall 
observe  on  this  occasion,  that,  by  this  madder- dye^  the 
colours  of  marks  produced  by  oxide  of  manganese,  satu- 
rated with  oxygen,  turn  to  a  dark  brown  approaching  to 
black,  whereas  in  a  state  less  oxygenated  they  assume  shades 
more  or  less  different.  However,  in  all  these  circumstances 
it  is  necessary  that  there  should  be  as  much  metallic  oxide 
as  possible,  without  which  you  obtain  only  light  tints  of 
"Various  other  colours. 

Exp,  VI.  Seeing  that  many  insoluble  metallic  oxides  ne- 
vertheless acquire  the  property  of  adhering  to  stuffs  by  means 
of  acids,  I  resolved  to  try  if  the  same  was  the  case  with  the 
precipitate  of  manganese  saturated  with  oxygen.  For  this 
purpose  I  dissolvecione  part  of  salphate  of  manganese  in  six 
parts  of  water;  and  afterwards  proceeding  with  the  precipi- 
tation to  the  point  of  saturation  with  a  caustic  alkaJine  ley 
composed  of  naif  a  part  of  quicklime,  four  parts  of  water^ 
and  one  part  of  calcined  potash  of  commerce,  I  obtained  a 
precipitate  of  a  yellowish  white.  I  then  added  to  the  whole 
aqueous^  mass  a  sufficient  quantity  of  oxygenated  muriatic 
3  alkaline 
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Note. 
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Note.  No  apprehension  need  be  entertained  respecting 
the  effect  of  steeping  marked  cloths  in  an  alkaline  ley ;  it 
is  an  operation  which  is  speedily  performed  without  any 
perceptible  loss  of  potash  or  of  soda,  if  you  first  proceed  to 
wash  with  ley,  for  which  purpose  that  which  is  left  may  be 
again  employed.  If,  conformably  to  the  practice  1  have 
followed  for  a  number  of  years,  the  alkalies  for  leys  were 
made  caustic  with  quicklime,  a  great  quantity  of  soda  and 
potash  would  be  saved,  and  at  the  same  time  a  superior 
effect  would  be  produced. 


III.  A  Varnish  which  preserves  Vessels  made  of  Copper  or 
other  Metals  from  the  Action  of  Acids  of  a  certain 
Strength.     5y  M.  Haufpman*. 

JL  o  obtain  from  copal  a  varnish  fit  for  this  purpose,  of  a 
whiteness  and  transparency  resembling  water,  it  is  necessary 
taemploy  copal  reduced  to  a  very  fine  powder,  and  to  expose 
it,  with  twelve  parts  of  fine  oil  of  turpentine,  for  some  hours, 
or  till  it  is  completely  dissolved,  to  the  moderate  heat  of  a 
sand-bath,  in  a  capsule  of  glass,  stone,  or  porcelain ;  ob- 
serving to  stir  the  whole  very  often  with  a  glass  rod.  It  is 
at  the  moment  when  it  begins  to  acquire  the  consistence 
of  syrup  that  the  total  dissolution  of  the  copal  takes  place 
by  means  of  the  stirring,  which,  is  facilitated  by  the  occa- 
sional addition  of  a  small  quantity  of  oil  of  turpentine  to 
replace  that  which  evaporates.  Three-fourths  of  the  oil  of 
turpentine  which  are  lost  by  the  evaporation  in  open  vessels 
ynay  be  saved  by  making  the  solution  in  a  long- necked 
matrass,  exposed  to  a  sand-bath  a  sufficient  time  to  com- 
plete the  dissolution  of  the  copal,  shaking  it  at  the  same 
time  very  frequently.  The  varnish  obtained  by  one  or  the 
other  of  these  methods  turns  of  a  yellowish  colour  if  the 
,  heat  be  too  violent;  and  as  its  application  would  be  difficult 
when  its  consistence  too  much  resembles  that  of  honey,  it 
is  adviseable,  instead  of  diluting  it  with  oil  of  turpentine, 
to  mix  it  witli  one-fourth  or  one-fifth  of  its  weight  of  al- 
cohol ;  taking  care  not  to  put  more  than  is  necessary,  for 
an  excess  would  turn  it  to  a  milky  white  by  the  precipita 
tionof  part  of  the  copal,  which  admits  into  solution  with  it 
only  a  certain  quantity  of  alcohol  without  being  precipi- 
tated.  Vessels  of  copper,  or  of  any  other  metal,  may  re- 
peive  one,  two,  or  three  coats  of  this  varnish,  and  ought 
each  time  to  be  thorqughly  dried  in  an  oven;  after  which 
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ly  cleansed,  must  be  subjected  to 
Ick  juice  of  a  dark  colour  will  be 
I  sugar,  contains  aUo  albumen,  cx- 
juustances,  which  must  be  sepa- 
lobtained.  In  this  separation  con- 
Ithe  process. 

Bper  boiler  mix  100  pounds  of  the 
■th  three  ounces  six  drams  of  sul- 
T  pound  of  water,  and  immediately 
Ktri,  in  which  it  must  be  left  stand- 
Hwenty-four  hours.     Twelve  hours 
pot  sustain  any  injury  in  tvventy- 
i  any  alteration  of  the  juice.     To 
1,  incorporate  with  the  juice  seven 
J  ashes,  and  afterwards  two  ounces 
■me  slaked  with  water.     The  sni- 
pe albumen,  and  the  ashes,  with 
,  separate  the  acid  in  the  form  of 
Indeed,  it  is  a  well  known  fact, 
I  of  raw  sugar  in  the  West  Indies, 
Buses  in  Europe,  lime  is  employed 
I  and  crystallization  of  sugar. 
\6  been  performed,  it  is  necessary 
Ibeei-rnot ;  for  which  purpose  it  is 
|et  in  such  a  manner  that  the  lire 
The  fire  is  increased  to  a  de- 
on  without  stirring  the  liquid. 
lied,  and  the  scum  is  taken  off  as 
In  of  large  black  fl;tkeE,     The  li- 
Mhrough  a  wooden  strainer,  taking 
loo  much,  lest  the  sediment 
top  the  pores  of  the  strainer. 
t  upon  the  filter  serve  as  food  for 

■fd  and  filtered,  is  poured   into  a 
T  to  the  height  of  only  six  inches, 

ui  Joitmal  itr  Chimie, 

ant) 
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and  IS  then  evaporated  with  a  brisk  fire.  By  this  method 
the  juice  is  prevented  from  being  converted  into  a  mucoso- 
saccharine  hquid,  which  resists  crystallization. 

When^  by  evaporation^  the  Ii(]uid  is  reduced  to  Iialf  its 
quantity,  remove  it  into  vessels^  six  feet  high  and  six  inches 
wide,  havine  a  cock  at  the  distance  of  six  inches  from  the 
bottom ;  and  there  let  it  remain  two  or  three  days.  In  this* 
interval  the  juice  deposits  the  rest  of  its  impurities,  and 
especially  the  gypsum  which  it  retained.  At  the  end  of 
this  time  draw'on  the  liquid,  and  pour  it  again,  but  only 
to  the  height  of  three  inches,  into  the  evaporating  copper, 
and  proceed  to  thicken  it  by  a  fire,  gradually  augmented  to 
ebullition.  In  proportion  as  the  sugar  becomes  concen- 
trated, care  must  be  taken  to  diminish  the  fire,  to  prevent  it 
firon^  buminjg,  which  would  render  it  quite  unfit  to  be  con- 
verted into  loaf  sugar.  When  the  juice  has  acquired  the 
necessary  consistence,  the  fire  must  immediately  be  taken 
from  under  the  boiler.  In  half  an  hour  pour  the  juice,  thus 
boiled  to  a  due  consistence,  into  cones  or  moulds,  the  points 
c(  which  are  covered  with  a  piece  of  linen  cloth,  and  into 
which  has  been  put  a  small  quantity  of  suear-candy  broken 
into  coarse  pieces ;  after  which  remove  the  moulds  into  a 
place  whose  temperature  is  between  ten  and  twenty  degrees 
of  Reaumur's  thermometer.  When  the  different  operations 
have  been  well  executed,  the  greatest  part  of  the  sugar  is 
crystallized  in  the  space  of  twenty-four  hours.  If  it  is 
boiled  too  much,  the  whole  is  converted  into  a  granulated 
mass,  the  interstices  of  which  are  filled  with  melasses. 

When  all  the  sugar  is  well  crystallized,  uncover  the  point 
of  the  mould,  and  place  it  over  an  earthen  vessel,  that  the 
melasses  may  drain  off:  this,  according  as  the  juice  is  more 
or  less  boiled,  requires  three  or  four  weeks.  The  sugar 
remains  in  the  moulds,  of  a  yellow  colour,  more  or  less 
white,  and  in  crystalline  grains,  of  a  larger  or  smaller  size, 
according  to  the  success  of  the  process. 

M.  Achard,  with  a  view  to  save  time,  and  to  dispense 
with  the  necessity  of  employing  vessels  for  settling,  made 
an  alteration  in  this  method,  which  he  at  first  followed.  To 
the  juice,  when  half  evaporated,  and  gently  boiling,  he 
added,  for  1,200  pounds  of  the  roots,  five  quarts  of  skimmed 
milk,  and  a  little  afterwards  one  quart  of  vinegar,  and  in 
this  manner  effected  the  second  clarification  immediately 
in  the  boiler. 

By  the  process  of  refining;,  all  the  products  furnished  by 
West  India  sugar  may  be  obtained  from  this  sugar  of  beet- 
root^ and  by  claying  it  may  b^  rendered  equally  white. 

V,  jin 
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msay  on  Sail  as  a  Manure,  and  a* 
■  iM  the  Food  of' Animals,    By  ike 
■BIGHT,  of  {Vobiim  *, 

JefTects  of  salt  as  a  manure  to  be 
lliere  can  be  no  doubt  but  the  wis- 
luld  devise  some  means  by  which, 
;v'cnue,  the  farmer  might  apply 
Iculture. 

f  salt  as  a  manure  is  a  subject  on 
lin  is  much  divided:  its  advocates, 
•ting  effects  of  sah  water  on  the 
lasionally  irrigated  by  the  sea  at 
liat  the  fertiUziiig  virtue  of  such 
Isalinc  t^uatity,  without  taking  into 
ly  of  animal  and  vegetable  matter 
Bularly  near  the  coast,  and  where 

plves)  must  necessarily  hold  in  so- 

j  contrary  opinion,  considering  salt 
satisfy  themselves  thai  it  is  impos- 
lie  friendly  to  vegetation  which  re- 
■ocess  inaisnen sable  in  substances 
If  plants.  To  get  over  this  diffi- 
Ictured,  nay,  there  have  not  been 
Ireat  name  too)  who  have  evqn  at- 
|alt  in  small  quantities  accelerates, 
s  knowu  to  resist,  putrefaction ;  a 
I  shall  not  willingly  yield  my 
|iaded  that  effects  are  not,  in  all 
■  causes.  The  operation  of 
,  uniform;  and  when,  lo  ap~ 
|ome  other  cause  obtrudes  itself, 
n,  which,  operating  at  the 
ftry  cause,  joins  in  giving  a  result, 
|ccount  for,  we  consider  as  ano- 

e  at  variance  with  each  other  is 
Ifor,  having  the  wide  field  of  ima- 
lefore  them  lo  expatiate  in,  it  is 
|idecd  it  is  unavoidable,  that  some 
But  what  shall  we  say  to  the 
Istency  which  prevail  on  this  sub- 

'■'■rf  of  Agritullarr,  wLich  adjudged 

jcct 
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ject  amongst  practical  farmers  ?  Nothing,  indeed,  can  be 
more  contradictory  than  the  different  reports  that  have  been 
made  on  the  effects  of  salt,  as  a  manure,  by  those  who  have 
even  brought  it  to  the  test  of  actual  experiment.  As  there 
is  no  reason  to  question  the  veracity  of  the  reporters,  we 
mpst  look  for  the  grounds  of  their  disagreement  in  some 
predominating  circumstance  or  other,  which  at  the  time 
escaped  their  observation.  Indeed,  the  success  or  failure 
of  an  agricultural  experiment  depends  so  frequently  on 
causes  which  can  neither  be  controlled  nor  foreseen,  and 
so  foreign  from  those  which  were  expected  to  operate,  that 
it  is  not  to  be  wondered  at  if  the  repetition  of  the  very  same 
experiment  gives  oftentimes  a  different  result. 

As  it  is  not  the  business  of  this  paper  to  support  a  theory, 
but  to  detail  what  has  been  practised ;  not  to  contend  for 
an  opinion,  but  to  state  facts ;  the  few  observations  which 
may  be  hazarded  will  be  such  only  as  are  required  merely 
in  explanation  of  occurrences  as  they  arise.  I  shall  endea- 
vour to  give,  therefore,  as  simple  a  relation  as  possible  of 
the  experiments  I  have  tried,  to  ascertain  the  advantages  or 
disadvantages  which  may  attend  the  use  of  salt  as  a  manure, 
and  also  when  mixed  with  the  food  of  animals. 

It  may  be  necessary,  first  of  all,  to  premise,  that  the  soil 
on  which  my  experiments  were  tried  is  a  ferruginous  sand, 
brought  to  a  due  texture  and  consistence  by  a  liberal  cover- 
ing of  pond  mud.  Of  this  soil,  in  its  improved  state  I 
mean,  by  the  accession  of  pond  mud  (for,  having  been  used 
merely  as  a  nursery  for  raising  forest  trees  previous  to  these 
experiments,  the  nursery-man  had  not  thought  it  necessary 
to  make  use  of  any  other  manure),  the  following  is  the 
analysis-: 

Grains. 

400  grains  gave  of  siliceous  sand  of  different  degrees 
of  fineness  about  .  .  -  sqq 

Of  finely  divided  matter,  which  appeared  in  the  form 
of  clay  -  -  -  -  104 

Loss  in  water  -  -  -  -  16 


400 


The  104  grains  of  finely  divided  matter  contained  of 

carbonate  of  lime  -  -  -  18 

Of  oxide  of  iron  .  -  -  -  7 

Loss  by  incineration  (most  probably  from  vegetable 
decomposing  matter)  -  -  -  17 
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<tre,  and  as  a  Condiment 
Is  of  either  g^-psum  or  phosphate 

ibove  analysis  that  these  experi- 
;  been  tried  on  a.  soil  better 
Kulis ;  for  of  its  component  parts 
laxide  of  iron  possibly  excepted) 
Ignient  or  restrain  the  peculiar 
ftm  ployed. 

■M,  a  cerlvn  portion  of  this  soil 
I  yard  wide  and  forty  long.  Of 
p'ured  (the  first  excepted)  as  fol- 


kvo  pecks. 

E  bushels. 

I  pecks. 
■lels. 

1  three  bushels. 
|ree  bushels. 
,  nine  pounds. 


nunc  acid. 


N.  B.  The  quanti- 
^    ties  of  each  ingre- 
dient the  same  as 
when  used  singly. 


■  giaves.     . 

Ihole  was  planted  with  potatoes, 
Knd,  that  the  general  expenment 
lall  possible  accuracy,  each  bed 
If  sets. 

n  few  da)'S  after  the  plants  ap- 

wholc  was  carefully  examined, 

Ince  of  each  row  (as  far  at  least 

nppcarances)  was  as  carefully  re> 

^sured. 


mixed  tvUh  the  Fbod  of  jtnmals.  19 

giatered.    The  best  row  was  detudedly  No.  7,  loalt-dust, 
after  which  ihey  followed  as  under : 
No.  1 1 .  Chandler's  graves. 

10.  Salt,  lime,  gypsum,  peat. 
94.  Salt,  graves. 

50.  Salt,  malt-dust. 

0.  Decayed  leaves. 

4.  Soot, 
fi.  Salt. 

1 .  No  manure. 

5.  Wood-ashes. 
8.  Peat. 

13.  Salt,  lime,  sulphuric  add. 

14.  Salt,  lime,  peat. 

17.  Salt,  soot, 

18.  Salt,  wood-ashes. 

51.  Salt,  peat. 

SS.  Salt,  peat,  bone-dust. 
S3.  Salt,  decayed  leaves. 

3.  Lime. 

6.  Saw-dust. 
10.  Fresb  dung. 

12.  Salt,  lime. 

13.  Salt,  lime,  dung. 
24.  Salt,  peat-ashes. 

10.  Salt,  saw-dust. 

On  the  28th  of  May,  fourteen  days  afterwards,  the  ap- 
parent vigour  of  the  plants  was  m  the  following  order  . 
No.  7.  Malt-dust. 

11.  Chandler's  graves. 

4.  Soot. 
8.  Peat. 

16.  Salt,  lime,  gypsum,  peat. 

17-  Salt,  soot. 

fiO.  Salt,  malt-dust. 

SI.  Salt,  peat. 

53.  Salt,  decayed  leaves. 
S5.  Salt,  graves. 

I .  No  manure 

5.  Salt. 

5,  Wood-ashes. 

g.  Decayed  leaves. 

13.  Salt,  lime,  sulphuric  acid. 

14.  Salt,  lime,  peat. 
18.  Salt,  wood-ashes. 

54.  Salt,  peat-ashes. 

B  s  10.  Fresh 


If,  and  as  a  Condiment 


ilie  potatoes  were  taken 
I'as  in  succession 


:en  up, 
as  fol- 


£40 
S30 
217 
SOI 
199 
198 
193 
198 


IS9 

164 


167 
159 
157 
153 

150 

lany  particulars  worthy 

l^cc  It  is  remarkable,  that  of 

:  \\liii-h  are  of  known  and 

manure  hitherto  of  an  am- 

lo  them  all,  one  only  ex- 

1  in  combination  with  other 

l^slully  applied  in  union  with 

I  graves,    no   Other  manure 

Pussilily  its  deteriorating 

M  owing  to  its  antiseptic 

iUefactive  process  by  which 

animal 
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animal  substances  undergo  the  changes  necessary  to  qualify 
them  to  become  the  food  of  plants.  This,  however,  I  can- 
not, from  any  appearance  in  the  soil  when  the  plants  were 
taken  up,  assert  to  have  been  the  case. 

The  extraordinary  effects  of  salt,  when  combined  with 
soot,  are  strikingly  singular.  There  is  no  reason  to  sup- 
pose these  effects  were  produced  by  any  known  chemical 
agency  of  soot  or  salt  on  each  other.  Were  I  to  cuess  at 
the  producing  cause,  I  should  conjecture  it  to  be  that  pro- 
perty of  saline  substances  by  which  they  attract  moisture 
from  the  atmosphere ;  for  I  observed  those  beds  where  salt 
had  been  used  were  visibly  and  palpably  moister  than  the 
rest,  even  for  weeks  after  the  salt  had  been  applied ;  and 
this  appearance  continued  till  rain  fell,  when  of  course  the 
distinction  ceased.  .This  property'  of  attracting  moist\ire 
had  greater  influence  possibly  on  the  soot  than  on  any  of 
the  other  manures,  as  soot,  from  its  acrid  and  dry  nature, 
may  be  supposed  to  require  a  greater  proportion  of  water  to 
dilute  it  than  those  substances  which  contain  water  already* 
It  may  be  proper  to  observe,  that  on  those  beds  where  salt 
had  been  used  the  plants  were  obviously  of  a  paler  green 
than  on  the  rest,  though  not  less  luxuriant ;  a  circumst^gnce 
which  I  thought  worth  noticing,  and  which  I  considered,^ 
though  erroneously  (as  appeared  by  the  event),  to  indicate 
a  want  of  vigour,  which  would  be  felt  in  the  crop.  It  was 
observable  also,  that  where  salt  was  applied,  whether  by 
itself,  or  in  combination,  the  roots  were  free  from  that 
scabbiness  which  oftentimes  infects  potatoes,  and  from 
which  none  of  the  other  beds  (and  there  were  in  the  field 
nearly  forty  more  than  what  made  part  of  these  experi- 
ments) were  altogether  exempt. 

Two  sets  of  experiments,  and  with  the  same  proportions 
of  manures,  were  tried  with  turnips  and  buck-wheat,  on  a 
soil  the  poorest  I  could  meet  with,  which  produced  only  a 
dwarf  heath  and  lichen,  and  which  I  had  had  pared  off. 
The  poverty  of  this  soil  will  appear  by  the  following  ana- 
lysis : 

Grains. 

400  grains  gave  of  siliceous  sand          -          -  320 
Of  finely  divided  matter,  which  appeared  as  brown 

mould               -               -               -               -  68 

Ix)S8  in  water             -            -            -            -  12 


400 


Tlie  finely  divided  matter  lost  \fy  incineration  nearly  half 
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■,  and  as  a  Condiment 

Bcontained  a  great  deal  of  vest- 

t  principally  a  mixtilre  of  alu- 

^oloiired  red  by  oxide  of  iron, 

|ilcareoiis  malter.     There  were 

r  phosphate  of  lime. 

It  apart  for  each  set  of  experi- 

.viih  tuniipa  and  buck-wheat. 

1,   5,  0,   ;,   19,   20,  21,   38, 

larks  nf  vegetation.     The  re- 


|.:x:d-leaf. 
Bfuur   oiilv 


,  and  in 


lulphuric  acid. 

Itrei,  pent. 
ickiy  existence  till  the  middle 
vhich  they  all  disappeared. — 
luniips  and  buck-wheat  were 
Lhoiight  it  necessary  to  notice 
tht'in,  which  could  not  have 
into  a  minute  detail,  equally 

:an  probably  be  drawn  from 
rcspecling  the  advantages  or 
ure,  on  isuch  a  soil  as  f  have 
jres  of  acknowledged  efficacy 
I  salt ;  yet  this  inference,  how- 
1  (and  lljat  not  an  unimpor- 
■  texlvirc  and  consistence  in 
'xisteiicL-  and  health  of  vege- 
Barc  sustained  b^  ;  and  this  ap- 
rity,  such  as  it  was,  of  those 
ribnied  in  any  degree  to  ira- 

lere  these  experiments  were 
■  confirms  this  observation. 
eat  part  of  tt  was  in  a  state 
Illy  barren  as  the  spot  I  have 
Jvcr.  now  brought  into  culti- 
lite  of  fertility,  chiefly  from  it? 
Id  by  a  thick  coating  of  marly 

,  when  mixed  with  the  food 
pcrimentson  sheep,  as  I  did 
Ijtcd  experiments  would  either 
thrpiy 
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throw  new  light  upon  a  subject  which  has  already  been 
sufficiently  discussen,  as  applied  to  those  animals,  or  fur- 
nish the  public  with  iacts  of  which  it  is  not  already  in  pos- 
session. My  experiments  have  therefore  been  confined  to 
bogs  and  cows. 

On  July  23d,  1 804,  three  hogs  of  tjie  same  litter,  about 
eight  months  old,  were  put  up  to  fatten.  Their  respective 
weights  were  as  follow : 

No.  1 .  44  lbs. 

8.  47  lbs. 
3.  40  lbs. 

From  the  23d  of  July  till  the  7th  of  August  they  were 
fed  with  barley-meal  mixed  up  with  water ;  during  which 
time  they  consumed  three  bushels  and  a  half  of  barley,  and 
gained  in  weight  as  follows : 

No.  1.  12  lbs. 
S.  10  lbs. 
3.     b  lbs. 
From  the  3d  of  Au^st  to  the  21st,  they  had  salt  mixed 
with  their  food,  of  which  they  consumed  one  quarter  of  a 
pound  per  day.     The  food  consumed  was  four  bushels : 
they  had  gained  upon  the  last  weighing  as  under: 

No.  1.  18  lbs. 

2.  22  lbs. 

3.  14  lbs. 

From  the  21st  of  August  to  the  3d  of  September  the  salt 
was  discontinued,  in  wnich  time  they  ate  tour  bushels  and 
a  half  of  barley-meal,'  and  their  increase  of  weight  was. 

No.  1.  24  lbs. 

2.  21  lbs. 

3.  21  lbs. 

From  the  3d  of  September  to  the  1 7th  they  had  salt 
as  before,  and  their  consumption  of  food  was  the  same  as 
during  the  last  fortnight,  namely^  four  bushels  and  a  half 
of  baney-meal.    Their  gain  of  weight  was. 

No.  1.  31  lbs. 

9.  19  lbs. 

3.  19  lbs.  I 

They  were  then  slaughtered. 

It  did  not  appear  that  the  salt  had  any  operation  either 
in  promoting  thirst  or  stimulating  their  appetites,  the  con- 
sumption of  food  being  nearly  tne  same  whether  salted  or 
not ;  neither  does  it  appear  that  the  salt  had  any  influence 
on  Uieir  fattening ;  perhaps  the  quantity  allowea  them  was 
too  little  3  and  yet  I  should  think  not,  as  there  was  enough 

B4  to 


',  and  as  a  Condiment 
I  food  sufficiently  savoury  to  ihe 

11  be  observed,  that  I  did 
>  ?alt,  and  another  to  un- 
le  experiments  is  always 
rcqiiently  particular  habits  and 
ilnuU  which  will  vary  ttie 
Uniterm.  The  fairest  way, 
I  haijk-  to  error,  is  to  compare 
y  feeding  him  at  one  period 
en,  f(ir  an  equal  period,  with 
Kh  I  liave  proceeded  upon  be 
m:  experiments  to  encourage 
s,il!  to  hogs  with  a  view  at 
f\  lo  fatten ;  how  far  it  may 
lealtli  is  a  different  question, 
net-  iTiay  probably  be  neces- 
II  n  tins  subject  I  shall  nicn- 
iiTi  ilie  object  of  this  essay), 
?  whit'h  bogs  are  liable  to,  all 
J  be  mure  or  less  accompanied 
ilHcacious  as  antimony, 
aiued  its  name  from  the 
iilio  had  administered  it  with 
it  in  such  quantities  to  the 
oisiju  them  :  a  circumstance 
ihi-  time  into  disrepute  as  a 
i|  a.-  the  metaphorical  hogs. 
hur  true  or  false,  induced  me 
I  h";;^  I  and  I  can  safely  aver 
lific  ,tre  few  internal  diseases 
:  I.'  li!  not  yield  to  antimony 
t'lnii  which  I  prefer  is  emetic 
'.i-s.  [  give  it  in  doses  from 
Liiiiiiig  to  thcageand  strength 
l:1i  LirLier  doses  might  be  given 
ri-t'llt'ct  a  single  instance  in 
I'lom  being  over-dosed. 
the  effects  of  antimony 
V  I  give  may  seem  to  he 
iillc  of  the  hog  compared 
rience  of  many  years  has 
''"gy  ('  niean  as  far  as 
IS  of  antimony  on  the 
uQslitution  of  inferior 
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On  the  9th  of  October  1804,  my  experiments  on  cows 
commenced.  On  that  day  two  Welch  heifers,  one  of 
which  had  calved  about  five  months,  the  other  three,  were 
confined  to  the  house,  and  fed  with  hay  for  the  space  of 
one  fortnight.  The  hay  they  consumecl  during  that  time 
was  four  hundred  weight  nineteen  pounds,  and  the  milk 
they  produced  was  thirty-six  gallons  three  quarts.  They 
haa  tnen,  for  the  next  fortnight,  salt  mixed  with  their  hay, 
the  hay  being  first  slightly  moistened  with  water,  and  the 
salt  sprinkled  over  it ;  in  which  time  they  consumed  four 
hundred  weight  forty-two  pounds  of  hay,  and  seven  pounds 
of  salt.  The  milk  produced  was  thirty-seven  gallons.  For 
the  next  i^ortnight,  namely,  from  the  sixth  to  the  twentieth 
of  November,  the  salt  was  omitted,  and  their  food  was  four 
hundred  weight  and  one  quarter  of  hay,  and  two  hundred 
weight  and  a  half  of  cabbages.  The  produce  of  milk  in 
that  space  of  time  was  fifty-four  gallons  three  quarts.  From 
the  twentieth  of  November  their  food  was  the  same  as  be- 
fore, with  the  addition  of  half  a  pound  of  salt  per  day.  The 
produce  of  milk  was  fifty- seven  gallons  one  quart. 

It  will  be  recollected,  that  salt  seemed  to  have  no  ten- 
dency to  promote  thirst  or  to  increase  appetite  in  the  hogs^ 
yet  on  the  cows  its  effects  in  one  respect  were  very  percepti- 
ble, for  during  the  period  they  had  salt  they  drank  three 
gallons  a  day  each  more  than  at  other  times. 

Salt  may  possibly  promote  digestion,  notwithstanding  its 
antiseptic  quality,  by  stimulating  the  salival  glands  and  the 
glands  yielding  the  gastric  juice,  and  by  inducing  an  in- 
creased discharge  of  their  respective  fluids,  so  necessary  to 
the  solubility  of  the  different  substances  received  into  the 
stomach  before  they  can  be  admitted  into  the  lacteals. 

Though  there  may  be  nothing  in  the  foregoing  experi- 
ments to  lead  us  to  suppose  that  salt  has  any  otherwise  a 
tendency  to  promote  a  disposition  in  animals  lo  fatten  than 
as  it  may  contribute  to  their  health  by  aiding  their  digestion, 
yet  it  is  probable  that,  when  administered  to  animals  yield- 
mg  milk,  it  may  contribute  in  some  small  degree  to  increase 
that  secretion ;  and  this  it  may  do  by  promoting  thirst, 
which  induces  the  animal  to.  arink  copiously ;  in  conse- 
quence of  which  the  secretion  of  milk,  as  well  as  all  other 
secretions  of  the  fluids,  may  be  augmented.  Perhaps  also 
it  may  have  a  stimulating  influence  on  the  lacteals  them- 
selves. 

And  yet,  after  all,  admitting  these  experiments  to  prove 
tb^t  salt  increases  in  some  small  degree  the  production  of 

milk^ 
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u  quantity  is  balanced  against  tbc 
Jiiian  will  find  himself  no  gainer. 
I  seem  any  thing  in  these  experi- 
I  cows,  to  encourage  the  practice 
lnh  a  view  to  increase  their  dis- 
I>nu1d  be  temerity  to  aflirm  that 
|)m  the  avidity  with  which  most 
Jnivorous  animals,  whether  in  i 
llterwise,  are  known  lo  eat  salt 
Bvvay,  it  is  reasonable  to  conclude 
I  been  implanted  in  them  in  vain. 
1  its  salutary  cH'ccts  may  be  sup- 
I  {as  was  hmled  at  before)  from 
an  increased  secretion  of  fiuids, 

.  may  have  on  the  animal  oeco- 
Im  experimenter  more  successful 
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been  just  mentioned^  and  partly  upon  some  later  improve* 
meats. 

II.  Of  the  Substances  found  in  Soils. 

The  substances  which  are  found  in  soils,  are  certain 
mixtures  or  combinations  of  some  oF  the  primitive  earths^ 
animal  and  vegetable  matter  in  a  decomposing  state^  certain 
saline  compounds^  and  the  oxide  of  iron.  These  bodies 
always  retain  water,  and  exist  in  very  different  proportions 
in  different  lands ;  and  the  end  of  analytical  experiments  is 
the  detection  of  their  quantities  and  mode  of  union. 

The  earths  found  in  common  soils  are  principally  silex,  or 
the  earth  of  flints,  alumine,  or  the  pure  matter  of  clay, 
lime,  or  calcareous  earth,  and  magnesia. 

Silex,  or  the  earth  of  flints,  when  perfectly  pure,  appears 
in  the  form  of  a  white  powder,  which  is  incombustible, 
infusible,  insoluble  in  water,  and  not  acted  upon  by  com- 
mon acids;  it  is  the  substance  which  constitutes  the  prin- 
cipal part  of  rock  crystal ;  it  composes  a  considerable  part 
of  hard  gravelly  soils,  of  hard  sandy  soils^  and  of  hard 
stony  lands. 

Alumine,  or  pure  clay,  in  its  perfect  state  is  white  like 
silex;  it  adheres  strongly  to  the  ton^e,  is  incombustible, 
insoluble  in  water,  but  soluble  in  acids,  and  in  fixed  alka- 
line menstrua.  It  abounds  most  in  clayey  soils  and  clayey 
loams ;  but  even  in  the  smallest  particles  of  these  soils  it  is 
usually  united  to  silex  and  oxide  of  iron. 

Lime  is  the  substance  well  known  in  its  pure  slate  under 
the  name  of  quicklime.  It  always  exists  m  soils  in  com- 
bination, and  that  principally  with  fixed  air  or  carbonic 
acid;  when  it  is  called  carbonate  of  lime;  a  substance 
which  in  the  most  compact  form  constitutes  marble,  and 
in  its  looser  form  chalk.  Lime,  when  combined  with  sul- 
phuric acid  (oil  of  vitriol),  produces  sulphate  of  lime 
(gypsum),  and  with  phosphoric  acid,  phosphate  of  lime. 
The  carbonate  of  lime,  mixed  with  other  substances,  com- 
poses chalky  soils  and  marles,  and  it  is  found  in  soft  sandy 
soils. 

Magnesia,  when  pure,  appears  as  white,  and  in  a  lighter 

Eowder,  than  any  of  the  other  earths ;  it  is  soluble  in  acid, 
ut  not  in  alkaline  menstrua ;  it  is  rarely  found  in  soils ; 
when  it  does  exist,  it  is  either  in  combination  with  carbonic 
acid,  or  with  silex  and  alumine. 

i^imal  decomposing  matter  exists  in    very   different 
states,  according  as  the  substances  from  which  it  is  pro- 
iduced  are  different ;  it  contains  much  carbonaceous  sub- 
stance. 
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nHammable  aerifonn  productB, 
§riticlpally  found  in  lands  that  have 

t  matter  is  likew'ise  very  various  in 
[rarbonaceous  substance  than 
prs  from  it  in  the  refcults  of  its  de- 
t  producing  volatile  alkali; 
In  of  all  peatH;  it  abounds  in  rich 
or  sinalU-r  quantities  in  all 

I  found  in  soils  are  very  few,  and 
Lt  they  arc  rarely  to  be  discovered. 
Jiate  of  soda  (common  salt),  sul- 
Im  salt),  and  muriate  and  sulphate 
He,  and  the  mild  alkalies. 
lie  same  with  the  rust  produced  by 
Jnd  water;  it  in  found  in  all  soils, 
I  yellow  and  red  clays,  and  in  yel- 

of  these  difi*erent  substances 
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id,  pure  volatile  alkali  dissolved 
te  of  potash,  soap  lye,  solution 
,  of  muriate  of  ammonia,  solu- 
tion 
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tion  of  neutral  carbonate  of  potash^  and  nitrate  of  animo<^ 
nia.  An  account  of  the  nature  of  these  bodies,  and  their 
effects^  may  be  found  in  the  chemical  works  already  no*^ 
ticed ;  and  the  reagents  are  sold,  together  with  the  instru- 
ments mentioned  above^  by  Mr.  Knight,  Foster  Lane^ 
Cheapside^  arranged  in  an  appropriate  cnest. 

IV.  Mode  of  collecting  Soils  for  Analysis. 

In  cases  when  the  general  nature  of  the  soil  of  a  field  is 
to  be  ascertained^  specimens  of  it  should  be  taken  from 
different  places^  two  or  three  fnches  below  the  surface,  and 
examined  as  to  the  similarity  of  their  properties.  It  some<» 
times  happens,  that  upon  plains  the  whole  of  the  upper  stra- 
tum of  the  landisof  the  same  kind,  and  in  this  case  one  ana- 
lysis will  be  sufficient ;  but  in  valleys,  and  near  the  beds  of 
rivers,  there  are  very  great  differences,  and  it  now  and  then 
occurs  that  one  part  of  a  field  is  calcareous,  and  another 
part  siliceous ;  and  in  this  case,  and  in  analogous  cases,  the 
portions  different  from  each  other  should  be  separately  sub- 
mitted to  experiment. 

Soils,  when  collected,  if  they  cannot  be  immediately  ex- 
amined, should  be  preserved  in  phials  quite  filled  with  them^ 
and  closed  with  ground  glass  stoppers. 

The  quantity  of  soil  most  convenient  for  a  perfect  analy- 
sis is  from  two  to  four  hundred  grains.  It  should  be  col- 
lected in  dry  weather,  and  exposed  to  the  atmospUere  till  it 
becomes  dry  to  the  touch. 

The  specific  gravity  of  a  soil,  or  the  relation  of  its  weight 
to  that  of  water,  may  be  ascertained  by  introducing  into  a 
phial,  which  will  contain  a  known  quantity  of  water,  equal 
volumes  of  water  and  of  soil ;  and  this  may  be  easily  done 
by  pouring  in  water  till  it  is  half  full,  and  then  adding  the 
sou  till  the  fluid  rises  to  the  mouth ;  the  difference  between 
the  weight  of  the  soil  and  that  of  the  water  will  give  the 
result.  Thus,  if  the  bottle  contains  four  hundred  grains 
of  water,  and  gains  two  hundred  grains  when  half  filled 
with  water  and  half  with  soil,  the  specific  gravity  of  the 
soil  will  be  two,  that  is,  it  will  be  twice  as  heavy  as  water; 
and  if  it  gained  one  hundred  and  sixty-five  grains,  its  spe- 
cific gravity  would  be  1823,  water  being  1000. 

It  is  of  importance  that  the  specific  gravity  of  a  soil 
should  be  known,  as  it  affords  an  indication  of  the  quantity 
of  animal  and  vegetable  matter  it  contains ;  these  sub- 
stances being  always  most  abundant  in  the  lighter  soils. 

The  other  physical  properties  of  soils  should  likewise  be 

examined  before  the  analysis  is  mado,  as  they  denote,  to  a 

*     3  certain 
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Lmain  in  the  soil  even  after  this 

tffurds  useful  comparative  results; 
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\  hundred  grains  of  soil  it  reaches 

considered  as  in  the  greatest 

Jcntivc  of  water,  and  will  generally 

vgc  proportion  of  aluminous  earth. 
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Uiuit. 
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,  gravel;  or  large  vegetable  fibres 
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should  be  divided  from  the  pure  soil  till  after  the  water  is  drawii 
off;  for  these  bodies  are  themselves  often  highly  absorbent 
and  retentive,  and  in  consequence  influence  the  fertility  of 
the  land.  The  next  process,  however,  after  that  of  heatmg, 
should  be  their  separation,  which  may  be  easily  accomplish- 
ed by  the  sieve,  after  the  soil  has  been  gently  bruised  in  a 
mortar.  The  weights  of  the  vegetable  fibres  or  wood,  and 
of  the  gravel  and  stones^  should  oe  separately  noted 'down, 
and  the  nature  of  the  last  ascertained:  if  calcareous,  they  will 
effervesce  with  acids;  if  siliceous,  they  will  be  sufficiently 
bard  to  scratch  elass ;  and  if  of  the  common  aluminous 
class  of  stones^  they  will  be  soft,  easily  scratched  with  a 
knife,  and  incapable  of  effervescing  with  acids* 

VII.  Separation  of  the  Sand  and  Clay,  or  Loam,  from  each 

other. 

The  greater  number  of  soils,  besides  gravel  and  stones^ 
contain  larger  or  smaller  proportions  of  sand  of  different 
degrees  of  fineness ;  and  it  is  a  necessary  operation^  the 
next  in  the  process  of  analysis,  to  detach  them  ftx>m  the 
parts  in  a  state  of  more  minute  division,  such  as  clay^ 
loam,  marie,  and  vegetable  and  animal  matter.  This  may 
be  effected  in  a  way  sufficiently  accurate,  by  agitation  of 
the  soil  in  water.  In  this  case,  the  coarse  sand  will  gene- 
rally separate  in  a  minute,  and  the  finer  in  two  or  three 
minutes ;  whilst  the  minutely  divided  earthy,  animal,  or 
vegetable  matter  will  remain  in  a  state  of  mechanical  sus- 
pension for  a  much  longer  time ;  so  that,  by  pouring  the 
water  fi-om  the  bottom  of  the  vessel,  after  one,  two,  or 
three  minutes,  the  sand  will  be  principally  separated  from 
the  other  substances,  which,  with  tne  water  containing 
them,  must  be  poured  into  a  filter,  and,  after  the  water  has 
passed  through,  collected,  dried  and  weighed.  The  sand 
must  likewise  be  weighed,  and  their  respective  quantities 
noted  down.  The  water  of  lixiviation  must  be  preserved, 
as  it  will  be  found  to  contain  the  saline  matter,  and  the 
soluble  animal  or  vegetable  matters,  if  any  exist  in  the 
soil. 

Vlfl.  Examination  of  the  Sand. 

By  the  process  of  washing  and  filtration,  the  soil  is  se- 
parated into  two  portions,  the  most  important  of  which  is 
generally  the  finely  divided  matter.  A  minute  analysis  of 
the  Sana  is  seldom  or  never  necessary,  and  its  nature  may 
be  detected  in  the  same  manner  as  that  of  the  stones  or 
gravel.    It  is  always  either  siliceous  saud^  or  calcareous 

sand. 
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If  it  consist  wholly  of  car< 
iMpidly  soluble  in  munalic  acid, 
■  it  c.msiat  partly  of  this  sub- 
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t  or  (if  magnesia  exist  in  the  soil, 
vcd  in  this  time  by  the  acid,  which 
.^c  a  little  oxide  of  iron ;  but  very 

:a?5^-iJ  through  a  filter;  the  solid 
'  ah  nun  water,  dried  at  a  mode- 
la>-  will  denote  the  quantity 
hf  washings  must  be  added  to 
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iK.Ui-dred:  the  result  is  oxide 

i'vlJi;  of  iron,  a  solution  of 
{]ik)i:i~li  must  be  poured  till  all  ef- 
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fervescence  ceases  in  it,  and  till  its  taste  and  smell  indicate 
a  considerable  excels  of  alkaline  salt. 

The  precipitate  that  falls  down  is  carbonate  of  lime ;  it 
must  be  collected  on  the  filter^  and  dried  at  a  heat  below 
that  of  redness. 

The  remaining  fluid  must  be  boiled  for  a  quarter  of  an 
hour,  when  the  magnesia,  if  any  exist,  will  be  precipitated 
from  it,  combined  with  carbonic  acid^  and  its  quantity  is  to 
be  ascertained  in  the  same  manner  as  that  of  the  caroonate 
of  lime. 

If  any  minute  proportion  of  alumine  should,  'from  pecu- 
liar circumstances,  be  dissolved  by  the  acid,  it  will  be  found 
in  the  precipitate  with  the  carbonate  of  lime,  and  it  may  be 
separated  from  it  by  boiling  for  a  few  minutes  with  soap 
lye,  sufficient  to  cover  the  solid  matter.  This  substance 
dissolves  alumine,  without  acting  upon  carbonate  of  lime. 

Should  the  finely  divided  soil  be  sufficiently  calcareous  to 
effervesce  very  strongly  with  acids,  a  very  simple  method 
may  be  adopted  for  ascertaining  the  quantity  of  carbonate 
of  lime,  and  one  sufficiently  accurate  m  all  common  cases. 

Carbonate  of  lime,  in  all  its  states,  contains  a  determi* 
nate  proportion  of  carbonic  acid,  i.  e,  about  45  per  cent.;  so 
that  when  the  quantity  of  this  elastic  fluid,  given  out  by 
any  soil  dur'mg  the  solution  of  its  calcareous  matter  in  an 
acid,  is  known,  either  in  weight  or  measure,  the  quantity  of 
carbonate  of  lime  may  be  easily  discovered. 

When  the  process  by  diminution  of  weight  is  employed, 
two  parts  of  the  acid  and  one  part  of  the  matter  of  the  soil 
must  be  weighed  in  two  separate  bottles,  and  very  slowly 
mixed  together  till  the  effervescence  ceases ;  the  difference 
between  their  weight  before  and  after  the  experiment  de- 
notes the  quantity  of  carbonic  acid  lost ;  for  every  four 
grains  and  a  half  of  which,  ten  grains  of  carbonate  of  lime 
must  be  estimated. 

The  best  method  of  collecting  the  carbonic  acid,  so  as  to 
discover  its  volume,  is  by  the  pneumatic  apparatus,  the 
construction  and  application  of  which  are  described  at  the 
end  of  this  paper.  The  estimation  is,  for  every  ounce  mea- 
sure of  carbonic  acid,  two  grains  of  carbonate  of  lime. 

X.  Mode  of  ascertaining  the  Quantity  of  insoluble  finely 
aivlded  Animal  and  vegetable  Matter. 

After  the  fine  matter  of  the  soil  has  been  acted  upon  by 
I  muriatic  acid,  the  next  process  is  to  ascertain  the  quantity 
of  fineljf  divided  insoluble  animal  and  vegetable  matter  that 
it  contains. 
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Should  any  magnesia  and  lime  have  escaped  solution  in 
the  muriatic  acid^  they  will  be  found  in  the  sulphuric  acid  t 
this,  however,  is  scarcely  ever  the  case;  but  the  process  for 
detecting  them,  and  ascertaining  their  quantities^  is  the  same 
in  both  instances. 

The  method  of  analysis  by  sulphuric  acid  is  sufficiently 

Erecise  for  all  usual  experiments  ;  but  if  very  great  accuracy 
e  an  object,  dry  carbonate  of  potash  must  be  employed  .as 
the  agent,  and  the^fesiduum  of  the  incineration  must  be  heat* 
edrcd  for  half  an  hour,  with  four  times  its  weight.of  this 
substance,  in  a  crucible  of  silver,  or  of  well  baked  porce- 
lain. The  mass  obtained  must  be  dissolved  in  muriatic 
acid,^  and  the  solution  evaporated  till  it  is  nearly  solid ; 
distilled  water  must  then  be  added,  by  which  the  oxide  of 
iron  and  all  the  earths,  except  silex,  will  be  dissolved  in 
combination  as  muriates.  The  silex,  after  the  usual  pro- 
cess of  lixiviation,  must  be  heated  red ;  the  other  substances, 
may  be  separated  in  the  same  manner  as  from  the  muriatic 
and  sulphuric  solutions. 

This  process  is  the  one  usually  employed  by  chemical 
philosophers  for  the  analysis  of  stones. 

XH.  Mode  of  discovering  soluble  Animal  and  Vegetalle 

Matter y  and  Saline  Mattej\ 

If  any  saline  matter,  or  soluble  vegetable  or  animal  mat- 
ter, is  suspected  in  the  soil,  it  will  be  found  in  the  water  of 
lixiviation  used  for  separating  the  sand. 

This  water  must  be  evaporated  to  dryness  in  an  appro- 
priate dish,  at  a  heat  below  its  boiling  point. 

If  the  solid  matter  obtained  is  of  a  brown  colour  and  in- 
flammable, it  niay  be  considered  as  partly  vegetable  extract. 
If  its  smell,  when  exposed  to  heat,  oe  strong  and  foetid,  it 
contains  animal  mucilaginous  or  gelatinous  substance ;  if 
it  be  white  and  transparent,  it  may  be  considered  as  prin- 
cipally saline  matter.  Nitrate  of  potash  (nitre),  or  nitrate 
ot  lime,  is  indicated  in  this  saline  matter,  by  its  scintillating 
with  a  burning  coal.  Sulphate  of  magnesia  may  be  de- 
tected by  its  bitter  taste  ;  and  sulphate  of  potash  produces 
no  alteration  in  solution  of  carbonate  ot  ammonia,  but 
precipitates  solution  of  muriate  of  barytes. 

XIII.  Mode  of  detecting  Sulphate  of  Lime  {Gypsum)  and 

.  Phosphate  of  Lime  m  Soils. 

Should  sulphate  or  phosphate  of  lime  be  suspected  in 
the  entire  soil,  the  detection  of  them  requires  a  particular 
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Grains. 

Brought  over  -            S70 
Of  minutely  divided  matter  separated  by  filtration^ 
and  consisting  of 
Carbonate  of  lime              -             -  25 
Carbonate  of  magnesia         -            -  4 
Matter  destructible  by  heat,  principally  ve- 
getable,            -               -             -  10 
Silex             -             -           -             -  40 
Alumine            -         .          -          -  3^ 
Oxide  of  iron             -             -           -  4 
Soluble  matter,  principally  sulphate  of  pot- 
ash and  vegetable  extract,              *  3 
Gypsum         -         -            -            -  3 
Phosphate  of  lime              -              -  2 

^ r-  125 


Amount  of  all  the  products     395 
Loss  -  -  5 


In  this  instance  the  loss  is  supposed  small ;  but  in  general, 
in  actual  experiments,  it  will  be  found  much  greater,  in 
consequence  of  the  difficulty  of  collecting  the  whole  quan- 
tities of  the  different  precipitates ;  and  when  it  is  within 
thirty  for  four  hundred  grains,  there  is  no  reason  to  suspect 
any  want  of  due  precision  in  the  processes. 

XV.  This  general  Method  of  Analysis  may  in  many  Cases 

be  muck  simplified. 

When  the  experimenter  is  become  acquainted  with  the 
use  of  the  different  instruments,  the  properties  of  the  re- 
agents, and  the  relations  between  the  external  and  chemical 
qualities  of  soils,  he  will  seldom  find  it  necessary  to  per- 
form, in  any  one  case,  all  the  processes  that  have  been  de- 
scribed. When  his  soil,  for  instance,  contains  no  notable 
proportion  of  calcareous  matter,  the  action  of  the  muriatic 
acid  IX.  may  be  omitted.  In  examining  peat  soils,  he 
will  principally  have  to  attend  to  the  operation  by  fire  and 
air  A. ;  and  in  the  analysis  of  chalks  and  loams,  he  will 
often  be  able  to  omit  the  experiment  by  sulphuric  acid  XI. 

In  the  first  trials  that  are  made  by  persons  unacquainted 
with  chemistry,  they  must  not  expect  much  precision  of 
result.  Many  difficulties  will  be  met  with j  but,  in  over- 
coming them,  the  most  useful  kind  of  practical  knowledge 
will  be  obtained;  and  nothing  is  so  instructive  in-expen- 
menta]  science  as  the  detection  of  mistakes^    The  correct 

analyst 
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different  climates,  and  under  different  cifcumstances.  The 
power  of  soils  to  absorb  moisture,  a  principle  essential  to 
their  productiveness,  oughi  to  be  much  greater  in  warm 
and  (fry  countries  than  m  cold  and  moist  ones ;  and  the 
cjuantity  of  fine  aluminous  earth  they  contain  larger.  Soils 
likewise  that  are  situated  on  declivities  ought  to  be  more 
absorbent  than  those  in  ihe  same  climate  on  plains  or  in 
valleys*.  The  productiveness  of  soils  must  likewise  be  in- 
fluenced by  the  nature  of  the  subsoil,  or  the  earthy  or  stony 
strata  on  which  they  rest ;  and  this  circumstance  ought  to 
be  particularly  attended  to,  in  considering  their  chemical 
nature,  and  the  system  of  improvement.  Thus,  a  sandy 
soil  may  sometimes  owe  its  fertility  to  the  power  of  the 
subsoil  to  retain  water;  and  an  absorbent  clayey  soil  may 
occasionally  be  prevented  from  being  barren,  in  a  moist  cli- 
mate, by  the  influence  of  a  substratum  of  sand  or  gravel. 

XVIII.  Of  ihe  cliemical  Composition  of  fertile  Corn  Soils 

in  ihe  Climate. 

Those  soils  that  are  most  productive  of  corn  contain 
always  certain  proportions  of  aluminous  and  calcareous 
earth  in  a  finely  divided  state,  and  a  certain  quantity  of 
vegetable  or  animal  matter. 

The  quantity  of  calcareous  earth  is  however  very  various, 
and  in  some  cases  exceedingly  small.  A  very  fertile  corn 
soil  from  Ormiston  in  East  Lothian  afforded  me  in  a  hun- 
dred parts,  only  eleven  parts  of  mild  calcareous  earth  ;  it 
contained  twenty- five  parts  of  siliceous  sand;  the  finely 
divided  clay  amounted  to  forty-five  parts.  It  lost  nine  in 
decomposed  animal  and  vegetable  matter,  and  four  in  water, 
and  aflorded  indications  of  a  small  quantity  of  phosphate  of 
lime. 

This  soil  was  of  a  very  fine  texture,  and  contained  very 
few  stones  or  vegetable  fibres.  It  is  not  unlikely  that  its 
fertility  was  in  some  measure  connected  with  the  phosphate; 
for  this  substance  is  found  in  wheat,  oats,  and  barley,  and 
may  be  a  part  of  their  food. 

A  soil  from  the  low  lands  of  Somersetshire,  celebrated  ' 
for  producing  excellent  crops  of  wheat  and  beans  without 
manure,  I  found  to  consist  of  one-ninth  of  sand,  chiefly 
siliceous,  and  eight-ninths  of  calcareous  marie  tinged  witn 
iron,  and  containing  about  five  parts  in  the  hundred  of  ve- 
getable matter.  I  could  not  detect  in  it  any  phosphate  or 
sulphate  of  lime ;  so  that  its  fertility  must  have  depended 

*  Kirwan.  Trans.  Irish  Academy,  vol.  v.  p.  175. 
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happen  when  the  defect  of  composition  is  fQU|ld.i^  thepro^ 
portions  of  the  primitive  earths. 

In  supplying  animal  or  vegetable  manure,  a  teipporary 
food  only  is  provided  for  plants,  which  is  in  all  cases  ex- 
hausted oy  means  of  a  certain  numbeV  of  crops ;  bvjt  wheii 
a  soil  is  rendered  of  the  best  possible  constitution  and  tex- 
ture, with  regard  to  its  earthy  parts,  its  fertility  may  be  con- 
sidered as  permanently  established.  It  becomes  capable  o^ 
attracting  a  very  large  portion  of  vegetable  nourishment 
from  the  atmosphere,  and  of  producing  its  crqps  with  com- 
p^tively  little  labour  and  expense. 

Description  of  the  Apparatus  for  the  Analysis  of  Soils.    See 

Plates  II.  and  IIL 

A.  Retort. 

B.  B.  Funnels  for  the  purpose  of  filtrating. 
D.  Balance. 

£.  Argand's  lamp. 

F,  G,  H,  K.  The  different  parts  of  the  apparatus  re- 
quired for  measuring  the  quantity  of  elastic  fluid  given 
out  during  the  action  of  an  acid  on  calcareous  soils. 
F  represents  the  bottle  for  containing  the  soil.  K.  The 
bottle  containing  the  acid  furnished  with  a  stopcock. 
G.  The  tube  connected  with'  a  flaccid  bladder.  I.  The 
graduated  measure.'  H.  The  bottle  for  containing  the 
bladder.  When  this  instrument  is  used,  a  given  quantity 
of  soil  is  introduced  into  F ;  K  is  filled  with  muriatic  acid 
diluted  with  an  equal  quantity  of  water;  and  the  stopcock 
being  closed  is  connected  with  the  upper  orifice  of  F,  which 
is  ground  to  receive  it.  The  tube  G  is  introduced  into  the 
lower  orifice  of  F,  and  the  bladder  connected  with  it  placed 
in  its  flaccid  state  into  H,  which  is  filled  with  water.  The 
graduated  measure  is  placed  under  the  tube  of  H.  When 
the  stopcock  of  K  is  turned,  the  acid  flows  into  F,  and  acts 
upon  tne  soil ;  the  elastic  fluid  generated  passes  through  G 
into  the  bladder,  and  displaces  a  quantity  of  water  m  H 
equal  to  it  in  bulk,  and  this  water  flows  through  the  tube 
into  the  graduated  measure ;.  the  water  in  which  gives  by 
its  volume  the  indication  of  the  proportion  of  carbonic  acid 
disengaged  from  the  soil;  for  ever?  ounce  measure  of  which 
two  grains  of  carbonate  of  lime  may  be  estimated. 

L.  Represents  the  stand  for  the  laipp. 

M,  N,  O,  P,  Q,  R,  S.  Represent  the  bottles  containing 
^e  Afferent  reagents. 
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operating,  as  formerly,  with  a  series  of  colours  taken  as  it 
were  at  random,  it  is  necessary  to  find  precisely  the  shade 
required,  to  follow  the  insensible  gradation  from  light  to 
dark  through  an  harmonious  succession  of  thirty  or  forty 
colours.  But  how  can  a  dyer,  however  he  may  be  accuse 
tomed  to  all  the  operations  of  this  kind,  be  sure  of  obtaia 
ing  invariable  resufts,  when,  besides  a  multitude  of  well 
known  causes,  minute  differences  in  the  degree  of  twisting 
alter  the  affinity  of  the  light,  and  when  the  least  mixture 
in  the  substances  to  be  dyed  causes  a  considerable  variation 
in  the  affinity  for  the  colouring  principle  ?  Previous  expe- 
rimeuts  made  on  the  wool  of  animals  in  different  states, 
caused  M,  Roard  to  imagine  that  a  more  extensive  investi- 
gation of  the  subject  would  make  him  acquainted  with  the 
cause  of  the  changes  he  had  before  observed. 

M.  Tessier,  to  whom  agriculture  owes  such  important 
improvements,  facilitated  his  researches  by  procuring  him 
fleeces  of  Merinos  in  the  grease  from  animals  in  health,  dis- 
eased, and  such  as  had  died  of  the  rot. 

The  wools  of  the  healthy,  dead,  and  diseased  animals^ 
corresponding  to  the  numbers  1 ,  2,  3,  were  employed  sepa- 
rately, together,  and  mixed  with  scrapings  {pelure)^  wool 
of  very  inferior  quality,  and  which  has  besides  been  altered 
by  lime. 

Scouring  and  bleaching  are  so  intimately  connected 
with  the  operations  of  dyemg,  that  the  author  thought  fit 
to  begin  his  comparative  observations  with  these  prelimi- 
nary processes,  and  even  to  extend  them  to  the  grease,  the 
constituent  principles  of  which  were  precisely  explained  in 
M.  Vauquelin's  memoir  on  the  nature  of  that  substance. 

The  agents  which  he  employed  for  scouring  wool,  either 
in  the  fleece  or  spun,  are :  1 .  Grease ;  2.  Soap  ;  3.  Caustic 
potash ;  4.  Hot  water ;  5.  Boiling  water ;  6.  Flanders  soap. 

1.  These  wools  being  treated  separately,  according  to  the 
universal  custom,  were  not  completely  freed  from  grease. 
No.  1.  was  very  white,' perfectly  free  from  all  impurity, 
without  the  smell  of  sheep ;  but,  on  nibbing  it  between  the 
fingers,  a  matter  somewhat  greasy  might  be  perceived.  The 
wool  of  the  beast  No.  2,  which  haa  died  of  the  rot,  was 
extremely  dirty,  charged  with  earth  and  animal  matters : 
after  being  scoured  it  had  still  a  yellowish  gray  colour,  some 
smell,  and  was  more  greasy  than  the  preceding.  In  the 
fleece  of  No.  3,  attacked  with  a  languid  disease,  were  a 
great  quantity  of  ticks.  That  insect  had  not  a  little  con- 
tributed to  aggravate  the  disease  of  the  animal^  whose  soft, 
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had  lon^  before  observed ;  namely,  that  whiteness,  so  far 
from  bemg  the  same  in  substances  belonging  to  diflferent 
classes,  varies  even  in  the  produce  of  the  same  class :  thus^ 
the  white  of  cotton  will  never  be  the  same  as  that  of  thready 
and  a  difference  will  always  be  perceived  between  the  white- 
ness of  wool  and  that  oi  silk,  in  the  same  manner  as  we 
distinguish^  thoogh  with  greater  difficulty,  the  numerous 

Products  of  individuals  of  tne  same  family.  For  it  cannot 
e  doubted  that,  if  even  the  same  dispositioo  of  the  surfaces 
could  establish  between  all  these  bodies  a  certain  identity  for 
reflecting  the  lijght ;  yet,  as  the  smallest  difference  of  their 
nature  must  afiect  their  affinity,  this  alone  would  be  suffi- 
cient to  produce  alterattions  in  them. 

The  intention  of  these  researches  was  to  ascertain  the 
influence  which  the  state  of  the  animal  must  exercise  over 
thegrease,  and  the  nature  of  the  wool. 

The  grease  is  a  fatty,  unctuous  substance,  with  a  very 
strong  smell,  which  is  supplied  in  the  sheep  by  sweaty  and 
the  transpir2d)le  matter  emitted  by  all  animals.  When  dis- 
solved in  water^  and  filtered  to  disengage  it  from  the  earthy 
and  animal  matters  which  adhere  to  it^  it  is  of  a  beautiful 
yellow  fawn  colour,  more  or  less  inclined  to  red,  and  com- 
posed^ according  to  M.  Vauquelin,  of  a  soap  with  a  basis 
of  potash^  animaJ  matter,  lime,  and  potash,  combined  \yith 
carbonic,  acetic,  and  muriatic  acids.  Filtration  likewise 
separates  a  white  matter  floating  on  the  surface  of  the 
grease,  and  which  in  scouring  does  not  combine  with  the 
alkalies:  it  appears  to  be  of  the  same  nature  as  suet;  it 
melts,  and  becomes  liquid^  at  a  low  temperature^  and  takes 
fire  very  easily. 

The  animal  matter  dissolved  by  alkalies  is  precipitated  of 
a  reddish  yellow  by  all  the  acids.  Oxygenated  muriatic 
acid  and  oxygenated  muriatic  acid  gas  form  in  it  a  white 

'  flaky  precipitate,  which  becomes  coloured  by  exposure  to 
the  air :  it  is  a  kind  of  paste,  soft,  somewhat  viscous,  of  a 
dirty  yellow  colour ;  it  speedily  becomes  liquid,  and  bums 
witn  a  bright  white  flame.  This  matter,  when  kept  for 
some  hours  at  eighty  degrees,  in  several  pounds  of  water,  is 
totally  insoluble  3  but  by  evaporating  the  liquid  you  obtain 

♦  a  small  quantity  of  a  soft  matter,  of  a  dark  brown  colour, 
which  has  an  agreeable  smell,  resembling  that  of  the  ex- 
tract of  liottorice.  He  was  the  less  surprised  to  find  this 
smell  in  tne  grease,  as  in  his  experiments  made  in  the 
year  ]iOO>  by  which  he  first  demonstrated  the  presence  of 
potash  in  it,  he  remarked  that  ammonia,  kept  in  digestion 
with  this  subst^ce^  gave  it  a  strong  snieU  of  orange  flowers, 
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and  dwindling  to  nothing  in  those  of  the  same  species  that 
are  covered  with  hair^  as  the  sheep  of  Guinea  and  Senegal  ? 

As  M.  Board  cannot  at  present  give  his  observations  all 
the  latitude  of  which  they  are  susceptible^  he  hastens  to 
make  public  the  experiments  relative  to  the  effects  produced 
in  dyeing  by  the  difFerent  qualities  of  the  wools  he  em- 
ployed. 

The  colour  assumed  by  wools  while  steeping  appeared  to 
him  a  fact  so  interesting,  that  he  thought  it  necessary  to 
investigate  the  cause.  He  alternately  changed  the  vessels 
aixl  the  agents  destined  for  this  operation,  and  ascertained 
that  this  coloration  ought  to  be  ascribed  entirely  to  the  ac- 
tion of  copper;  for  ammonia  forms  a  blue  precipitate  in 
steeping  vessels  of  that  metal,  while  the  same  precipitate 
is  extremely  white,  if  vessels  of  earth,  porcelain,  or  even  tin, 
be  employed.  Wool  left  for  some  hours  in  boiling  water, 
in  a  copper  vessel,  acquires  a  greenish  gray  tint ;  out  this 
effect  is  greatly  augmented  by  the  ordinary  mixture  of  alum 
and  tartar.  If  into  this  bath,  saturated  and  boiling,  you 
plunge  different  kinds  of  combed  wool,  those  produced  by 
the  native  breed  of  France  and  Holland  assume  a  lively 
green  colour,  and  those  of  Merinos  a  greenish  yellow,  or  a 
very  dark  ochre  yellow.  TTiough  this  effect  is  much  less 
perceptible  in  steeps  on  a  large  scale,  yet,  by  comparing 
white  wool  with  that  which  has  been  steeped,  the  difference 
appears  sufficiently  striking.  The  colour  fixed  by  this  me- 
thod is  very  little  altered  by  alkalies,  and  not  at  all  by  acids, 
which  in  a  slight  degree  heighten  its  intensity :  ammonia 
turns  it  to  a  yellowish  gray. 

In  these  experiments  the  author  employed  alum  manu- 
factured by  M.  Curaudau,  which  appeared  to  him  to  possess 
all  the  qualities  and  defects  of  Roman  alum,  in  a  compara- 
tive investigation  which  he  undertook  relative  to  the  effects 
ib  dyeing  of  all  the  kinds  sold  in  the  shops. 

The  wools,  after  remaining  eight  days  in  tlie  alum  liquor^ 
were  then  dytd  with  cochineal,  madder,  saunders  wood^ 
&c.  The  same  qualities,  whether  natural  or  acquired, 
'  having  appeared  to  act  in  the  same  manner  in  all  the  expe- 
riments to  which  they  were  subjected,  M.  Roard  describes 
only  the  firsts  which  was  that  made  with  cochineal. 

Experiment  I. 

No.  I.  Healthy  Merinos, 

A  beaiitifol  eamation  red,  inclining  a  little  to  yellow. 
This  No.  1 .  surpassed  in  depth  and  intensity  all  the  shades 
which  he  tried  of  more  than  two  or  three  colours. 

Experiment 
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Experiment  VII. 

Nos.  8  and  9.  Mixtitres  made  with  equal  Parts  of  Clip- 
pi?igSy  the  JVool  of  dead  Animals  No.  2,  and  of  diseased 
Sheep  No.  3. 

TTie  difference  between  Nos.  8  and  9  was  scarcely  per- 
ceptible ;  the  colours  were  dull  and  dirty,  and  darker  than 
Nos.  2  and  3,  of  which  they  were  in  part  formed. 

Experiment  VIII. 

The  same  numbers  of  wool  employed  in  the  preceding 
experiments   were  dyed  blue,   and   their  rfesults  perfeciiy 

red  with  those  already  stated.     This  colour  is  perhaps 
only  one  that  wools  of  an  inferior  quality  take  well, 
though  the  blue  is  not  equal,  and  always  inclines  to  black. 

Experiment  IX. 

The  wools  Nos.  1  and' 2,  which  had  been  scoured,  and 
the  scrapings.  No.  8,  were  treated  with  the  dye,  compara- 
tively with  that  of  No.  1,  spun  in  the  grease.  The  three 
first  took  the  colour  slowly,  and  assumed  a  dull  blue  tint, 
inclining  to  black.  No.  1,  on  the  contrary,  took  it  very 
speedily,  and  acquired  a  beautiful  and  ver)'  deep  blue  colour. 
Inese  four  numbers  were  scoured  together,  hot,  with 
Flanders  soap :  the  wools  of  the  healthy  and  dead  animals, 
imd  the  clippings,  entirely  lost  their  colour ;  while  that  of 
No.  I,  in  the  grease,  retained  a  very  brilliant  barbel  blue. 

Experiment  X. 

Wools  of  the  three  qualities  employed  in  the  three  manu- 
factories of  tapestry  were  dyed  at  the  same  time  with  the 
Merino  wool  No.  I.  In  all  the  experiments  the  latter  took  a 
deeper  colour  than  any  of  the  others,  which  are  carded  wools 
of  Flanders,  Holland,  and  Picardy. 

The  principal  facts  contained  in  this  memoir  lead  to  the 
following  consequences : 

1.  In  scouring,  the  heat  of  the  fluid  ought  never  to 
exceed  60^ ;  for,  even  before  it  rises  to  the  temperature  of 
boiling  water,  wools  in  the  grease  are  very  liable  to  be  in- 
jured by  the  potash. 

2.  Wools  scoured  at  two  operations  can  never  be  ren- 
dered completely  white.  This  effect  seems  to  proceed  from 
a  change  of  state  in  the  greasy  colouring  matter,  which, 
by  becoming  more  highly  oxyg:enated,  loses  its  solubility. 

3.  Oxj^nated  muriatic  acid,  and  oxygenated  nmriatic 
acid  gas,  precipitate,  in  white  flakes,  tht  animal  matter 
contamed  m  the  grease :  it  is  speedily  coloured  by  tbe  air, 
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1  my  memoir  to  the  National  Insti- 

mplijtc  proof  of  the  facts  to  which 

-xhibired  in  dyeing  by  carded  wools. 

\  tiic  diiTcrent  causes  which  exercised 
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ftti  influence  over  our  operations  coufld  not  arise  from  the 
manipulations  of  the  dyer,  we  coraplained  to  our  wool- 
merchant  of  the  bad  quality  of  his  goods.  He  was  then 
obliged  to  acknowledge  that  he  mixed  the  wools  of  Flan- 
ders with  those  of  Holland  according  to  the  general  prac- 
tice of  the  trade;  and  that,  though  all  the  dyers  had  con- 
staritly  complained -of  the  same  defects,  yet,  as  they  had 
neglected  to  acquaint  him  with  the  cause,  he  had  not  been 
able  to  take  such  measures  as  to  prevent  them  in  future. 
These  wools  are  likewise  attended  with  a  disadvantage  of 
another  kind,  which  it  is  of  considerable  importance  to  in- 
dicate ;  I  mean  the  augmentation  that  is  given  them  by 
passing  them  through  butter-milk,  and  which  almost  al- 
ways amounts  to  one-eighth  of  their  weight.  They  are 
surcharged  with  a  white  dusty  matter;  which,  even  after 
careful  and  repeated  washing,  still  furnishes  a  sufficient 
'(Quantity  of  acetous  acid  to  change  a  great  number  of  resblts 
in  dyeing. 


VIII.  New  Galvanic  Discoveries.    By  M.  Ritter.     E.r- 
tracted  from  a  Letter  from  M.  Christ.  Bernoulli*. 

1 .  Charging  a  Louis  d'Or  by  the  Pile. 

JLhe  pile  with  which  M.  Ritter  commonly  performs  his 
experiments  consists  of  100  pairs  of  plates  of  metal,  two 
inches  in  diameter ;  the  pieces  of  zinc  have  a  rim  to  pre- 
vent the  liquid  pressed  out  from  flowing  away;  and  the 
apparatus  is  insulated  by  several  plates  of  glass. 

As  M.  Ritter  resides  at  present  near  Jaie,  t  have  not  had 
an  opportunity  of  seeing  experiments  with  his  great  battery 
of  two  thousand. pieces,  or  with  his  battery  of  fifty  pieces, 
each  thirty-six  inches  square,  the  action  of  which  conti- 
nues very  perceptible  for  a  fortnight.  Neither  have  I  seen 
his  experiments  with  the  new  battery  of  his  invention,  con- 
sisting of  a  single  metal,  and  which  he  calls  the  charging 
pile. 

I  have,  however,  seen  him  galvanize  a  louis  d'or.  He 
places  it  between  two  pieces  of  pasteboard,  thoroughly 
wetted,  and  keeps  it  six  or  eight  minutes  in  the  chain  of 
circulation  connected  with  the  pile ;  and  thus  the  louis  be- 
comes charged,  though  not  immediately  in  contact  with  the 
conducting  wires,  if  the  louis  thus  charged  be  applied  to 
Ae  crural  nerves  of  a  frog  recently  prepared,  the  usual  con- 

•  Abridged  from  fan  Mons^js  Jvtcrn^,  vol.  vi. 

D  2  tractions 
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m  adult  frogs  during  the  coupling  season,  the  flexors  alone 
contract,  and  in  particular  the  flexor  muscles  of  that  thigh 
to  which  the  silver  or  negative  metal  is  applied,  contract  at 
the  instant  when  the  metals  come  into  contact,  while  those 
of  the  thigh  to  which  the  zinc  or  positive  metal  is  applied, 
contract  at  the  instant  of  their  separation. — Opposite  effects 
are  observable  in  frogs  the  excitability  of  which  is  on  the  point 
of  being  extinguished  (Ritter*s  fifth  degree).  In  this  case  the 
extensors  only  contract,  and  the  flexors  remain  absolutely 
motionless.  At  the  moment  of  contact  of  the  metals  the 
muscles  on  the  zinc  side  alone  are  thrown  into  action,  and 
at  the  moment  of  separation  those  on  the  silver  side. 

M.  Ritter  distinguishes  three  degrees  of  mean  excitability. 
At  the  second  degree  (the  first  of  the  three  mean  degrees), 
when  the  metals  are  brought  into  contact,  a  strong  excite- 
ment of  the  flexors  takes  place  on  the  silver  side,  and  a 
weak  excitement  of  the  extensors  on  the  zinc  side;  and 
when  the  metals  are  separated  a  strong  excitement  of  the 
flexors  is  seen  on  the  zinc  side,  and  a  weak  excitement  of 
the  extensors  on  the  silver  side. 

At  the  fourth  degree  of  excitability  the  contrary  takes 
place.  At  the  third  or  middle  degree  the  excitability  ap- 
pears to  be  equally  distributed,  the  contractions  on  each 
side  appearing  equal,  and  at  the  moment  of  contact  the 
flexors  contract  on  the  silver  side,  the  extensors  on  the  zinc 
side ;  while  at  the  moment  of  separation  the  extensors  con- 
tract on  the  silver  side,  and  the  flexors  on  the  zinc  side. 

All  these  phaenomena  were  exhibited  to  me  by  M.  Ritter, 
and  the  different  contractions  were  veiv  easy  to  be  distin- 
gi|ished.  I  have  not  had  time  to  repeat  these  experiments, 
and  I  fear,  easy  as  they  appeared  to  be,  they  will  require  an 
experienced  hand  to  produce  such  distinct  effects  as  I  wit- 
nessed. Even  with  him,  none  of  the  experiments  which  I 
saw  succeeded  the  first  time. 

M.  Ritter,  after  showing  me  his  experiments  on  the  dif- 
ferent contractibility  of  various  muscles,  made  me  obsene, 
that  the  piece  of  gold  galvanised  by  communication  exerts 
at  once  the  action  of  two  metals,  or  of  one  constituent  part 
of  the  pile ;  and  that  the  half  which  in  the  circle  was  next 
the  negative  pole  became  positive,  and  the  half  towards  the 
positive  pole  oecame  negative. 

Having  discovered  a  way  to  galvanise  metals,  as  iron  is 
rendered  magnetic,  and  having  found  that  the  galvanised 
metals  always  exhibit  two  poles,  as  the  magnetic  needle 
does,  M.  Ritter  suspended  a  galvanised  gold  needle  on  a 
pivot.     He  perceived,  to  his  surprise,   that  these  needles 
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Btcd  crystals,  in  the  form  of  aiiareo- 

1  across  the  columns  gives  in  some 

<  cross.     1   should  have  much   to 

y  this  product ;  but  an  experiment, 

;  of  the  microscope,  will  afford 

lit  than  I  could  ^ive  by  description. 
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ment  of  oxygenated  muriatic  acid  gas^  and  converts  itself 
almost  instantly  into  luna  cornea.  In  employing  for  thia 
experiment  crystals  instead  of  powder,  there  is  heard  even  at 
a  distance  a  strong  crackling. 

You  can  obtain  in  the  same  manner  very  quickly  the 
brown  oxide  of  lead.  This  oxide  takes  the  shape  of  a  little 
scooped  out  channel.  It  has  a  very  brilliant  metallic  ap- 
pearance, and  conducts  electricity  very  well.  The  brown 
oxide  of  lead  with  muriatic  acid,  even  in  cold,  also  throws 
up  vapours  of  oxygenated  muriatic  acid,  but  not  nearly  iii 
the  same  abundance  as  hyperoxide  of  silver. 

Other  metals  afforded  me  similar  products,  but  I  have 
not  yet  had  time  to  examine  them. 

In  like  manner  as  silver  allows  itself  to  hyperoxidate,  it 
allows  itself  to  hydrogenate  by  the  pile.  Yqu  obtain  the 
hydrogenated  silver  in  decomposing  by  the  gold  wire,  or  by 
the  negative  silver  of  the  pile,  a  solution  diluted  so  suffi- 
ciently that  the  disengaged  hydrogen  shall  be  in  greater  Quan- 
tity than  is  necessary  to  deoxidate  the  silver.  The  superaoun- 
dant  hydrogen  combines  with  the  metal,  and  forms  a  com- 
posite of  the  same  colour,  which  deposits  itself  under  the 
appearance  of  a  black  magma,  of  a  spunge-like  body,  or  of 
beautiful  dendritic  forms,  and  which  is  the  true  hydrogenated 
silver. 

Priestley  knew  this  substance,  and  gave  it  the  name  of 
dephlogisticated  silver.  Buchol^  had  also  obtained  it,  and 
regarded' it  as  silver  incx)mpletely  reduced.  But  by  heat  one 
may  disengage  hydrogen  under  the  form  of  gas;  after  which 
there  remains  reduced  silver. 

I  expect  to  obtain  violent  detonations  from  the  mutual 
reaction  of  hyperoxidated  silver  and  hydrogen.  Copper  is 
hydrogenated  under  the  same  circumstances,  and  takes  a 
blue  colour,  with  the  most  beautiful  and  various  shades. 

The  same  hydrogenation  succeeded  equally  well  in  my 
experiments  with  tin. 

I  have  not  yet  examined  the  black  precipitate  of 
gold  which  is  obtained  at  the  wire  of  the  negative  pole 
of  the  pile.  Silver,  copper,  and  tin  take  the  highest  degrees 
of  hydrogenation  by  exposure  in  a  very  diluted  state  to  strong 

f>iles  having  gold  wires  from  three-quarters  of  a  line  to  one 
inc  in  thickness;  and  the  highest  degree  of  hydrogenation, 
chiefly  for  silver,  appeared  to  constitute  the  gaseous  state. 
We  know  already  the  gaseous  state  of  the  highest  degree 
pf  hydrogenation  of  most  other  metals. 

P  4  X.  CAtf- 
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have  obtained^  as  we  shall  show  hereafter.  This  loss  of 
0*7  is  to  be  attributed  in  part  lo  what  was  dissolved  by  the 
phosphoric  acid  which  was  formed,  but  still  raore,  in  our 
opinion,  to  the  potash.  Alercurkil  salts  decomposed  by 
means  of  this  alkali  always  retain  some  of  it.  M.  Berthol 
let  has  shown,  that  during  the  decomposition  of  these  salts 
by  poiash,  neither  the  redundance  of  the  latter,  nor  ebulli- 
tion, can  entirely  clear  the  solution  of  mercury. 

2.   Of  the  Gray  Oxide  of  Mercury. 

With  phosphoric  acid  we  treated  ten  grammes  of  gray 
oxide,  obtained  by  decomposing  by  ammonia  a  solution  of 
a  sulphate  of  mercury  at  the  minimum,  strongly  boiling  the 
precipitate  to  dissolve  and*  separate  all  the  triple  salt  that 
might  have  united  with  it.  From  these  10  grammes  we 
obtained  9*25  of  reduced  mercury,  and  we  concluded  that 
this  oxide  contains  T\  per  cent,  of  oxygen.  The  mean 
which  we  employed  for  obtaining  the  gray  oxide  pf  iner- 
CU17  seems  to  us  preferable  to  that  of  precipitation  by 
caustic  fixed  alkalies,  which  combine  in  part  with  the 
oxide  precipitated,  from  which  it  is  impossible  entirely  to 
separate  them.  When,  in  the  method  with  ammonia,  some 
portion  of  this  adheres  still  to  the  oxide,  we  may  easily  ex- 
pel it  by  a  moderate  heat. 

3.   Of  the  Action  of  the  Phosphorous  Acid  upon  the  Salts 

of  Mei'cury. 

Having,  without  success;  attempted  to  analyse  the  mercu- 
rial salts  by  means  of  caustic  potash,  we  deterpiined  to  treat 
them  in  a  direct  manner  with  phosphorous  acid,  and  we 
obtained  the  following  results: 

1.  Phosphorous  acid  in  excess  decomposes  all  the  mer^ 
curial  salts,  without  exception,  reducing  theiri  oxides  into 
running  mercury,  and  entirely  separating  their  radicals. 

2.  when  these  salts  are  at  the.maximum  of  o;cygenation9 
it  causes  them  to  pass  into  the  mlnimLum  before  it  decom 
poses  them. 

3.  Mercury  is  completely  reduced  to  the  metallic  state 
by  this  means ;  for,  the  oxide  of  mercury  being  united  te  a . 
radical,  which  does  not  quit  it  entirely  until  it  arrives  at 
the  metallic  state,  the  phosphoric  acid  formed  in  the  ope- 
ration cannot  dissolve  the  mercurial  oxide,  not  being  ia. 
contact  with  the  mercury  until  it  arrives  at  the  metallic 
state.  The  acids,  before  united  to  the  oxides  of  mercury, 
cannot  redissolve  it  while  the  phosphorous  acid  which  de- 
s  troys  the  action  is  present.  Should  a  phosphate  acci- 
dentally 
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eighed  7'7>  which,  accord- 
Bed  oxide  of  mercury,  is  equiva- 
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Result. 

Muriatic  acid  -  -  -  i8'6 
Oxide  of  mercury  at  the  maximum  83*3 
Loss  attributed  to  the  iron        -         1*1 


100 


I 

On  Nitrous.  Turlithy  Nitrate  of  Mercury  at  the  Maximum 
of  Oxygen,  and  at  the  Minimum  of  Acid. 

Ten  grammes  of  this  salt,  as  dry  as  possible,  treated  with, 
the  phosphorous  acid,  gave  8  grammes  of  reduced  mercury, 
which  represent  8' 8  of  red  oxide  of  irfcrcury :  what  is 
wanting  to  the  complement  of  10  grammes  is  to  be  attri- 
buted to  the  nitric  acid,  which  we  cannot  collect  in  thitf 
operation,  because  phosphoric  acid,  by  seizing  a  pan  of  its 
oxygen,  causes  it  to  evaporate  in  nitrous  vapours.  The 
perfect  dryness  of  the  salt  leads  us  to  believe  that  there- 
0iainder  of  the  weight  may,  without  fear  of  error,  be  attri- 
buted to  the  nitric  acid. 

Result. 

Oxide  of  mercury  at  the  maximum    88 
Nitric  acid       -       -        -        -         12 


100 


Of  Phosphate  of  Mercury  at  the  Maximum. 

Ten  grammes  of  this  salt,  also  as  dry  as  possible,  treated 
in  the  same  manner  with  phosphorous  acid,  gave  6*5  of 
running  mercury,  which  correspond  to  7*15  of  oxide  of 
mercury  at  the  maximum ;  the  2*85  wanting  to  complete 
the  10  grammes,  we  attribute  to  the  phosphoric  acid. 

This  experiment  proves  that  phosphorous  acid  not  only 
decomposes  all  the  salts  formed  by  mercury  with  other 
acids,  but  also  those  which  are  formed  by  the  phosphoric 
acid ;  so  great  is  the  affinity  of  this  acid  for  oxygen,  that 
it  surmounts  that  of  the  mercury  for  the  same  principle, 
and  at  the  same  time  the  attraction  of  the  phosphoric  acid 
for  the  oxide  of  mercury. 

This  phaenomenon  also  clearly  points  out  the  reason  why 
the  phosphoric  acid,  formed  at  the  cost  of  the  oxygen  of 
the  mercurial  oxides,  does  not  dissolve  the  mercury  as  long 
as  any  phosphoric  acid  is  present ;  this  decomposes  in  its 
turn  the  phosphate  which  might  b&ibrmed, 
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combustion  is  so  slow,  as  is  proved  by  the  uniformity  of  the 
temperature  of  the  liquor  during  tne  operation^  that  the 
phosphorus  is  never  in  a  condition  to  seize  upon  the  por- 
tion of  oxygen  required  for  its  conversion  into  the  acid 
state.  The  reduced  mercury  cannot  combine  with  the 
phosphorus ;  for,  as  it  does  not  combine  with  it  when  in 
the  state  of  fusion  (according  to  the  experiments  of  Pelle- 
tier),  it  is  still  less  capable  of  combining  with  it  when  in  a 
solid  state,  and  without  any  change  of  temperature.  Our 
experiment  may  perhaps  furnish  tne  means  of  obtaining  the 
true  oxide  of  pnosphorus^  which  hitherto  has  been  little  or 
not  at  all  known* 

The  mercurial  salts  are  equally  decomposed  and  deprived 
of  their  oxygen  by  phosphorus,  with  the  appiicatioa  of 
heat,  or  as  in  the  cold ;  out,  in  the  first  case,  a  phosphnret 
oJF  mercury  is  formed,  which  consequently  prevents  its  ana* 
lysis  by  this  means.  It  might  perhaps  be  accomplished  in 
the  cold ;  but  the  action  is  so  slow,  that  any  other  more  ex* 
peditious  means  would  be  preferable. 

Of  the  Action  of  Oxygenated  Muriatic  Acid  upon  the  Red 

Oxide. 

This  subject  has  already  been  investigated  by  Messrs. 
Tourcroy  and  Tbenard,  and  it  may  easily  be  supposed  that 
$uch  able  chemists  have  left  little  to  be  done  in  a  neld  which 
they  have  already  cultivated.  We  have  obtained  nearly 
the  same  results  which  they  have  indicated,  and  we  return 
to  this  subject  merely  in  order  to  notice  some  slight  peculi* 
arities  which  have  escaped  them. 

Experiment  L 

Fifty  gramme  of  red  oxide  of  mercury  were  put  into  a 
proportionate  quandty^)f  distilled  water.  Oxi-nmriatic  acid 
gas  WAS  then  passed  through  it,  taking  care  to  agitate  the 
liquor  well,  in<  order  that  the  gas  might  come  perfectly  inta 
contact  withe  the  red  oxide.  After  the  space  of  an  hour 
the  colour  of  the  oxide  began  to  change,  becoming  darkep 
every  moment ;  we  continued  to  cause  gas  to  enter  till  the 
brown  powder  had  deposited  itself;^  we  then  decanted  tho 
liquor,  and  washed  and  filtrated  this  powder,  whiCrh  had^ 
become  of  a  deep  violet  colour:  after  being  driedit  weighed 
S9  grammes.  The  evaporated  liquor  presented  to  us  a  salt 
crystallized  in  the  form  of  needles,  which  we  ascertained  by 
re-^ents  to  be  hyperoxycenated  muriate  of  mercury;  thb 
last  liquor,  after  the  crystallization,  presented  to  us-  slight 
traces  of  another  salt  more:  highly  oxygenated  than  the  pre<^ 

qedmg ; 


l7-(ffien/j  on  Mercury. 

I  was  too  small  to  be  subjected  to 

|h  has  hiilierto  been  considered 
nore  oi  less  oxygenated,  being 
■iuients,  gave  toe  following  re- 

i  fniinJ  insoluble  in  tt,  and  did 

Ipijtnsli,  it  was  converted  into  red 
ained  muriatic  acid.  There  ex- 
er  a  miniate  of  mercury, 
ilic  naiure  of  tlie  latter,  and  to 
I  wliich  it  was  contained  in  it,  we 
:  powder,  and  obtained  S 
,  and  8  of  red  oxide  not 
|muriate  diiisolved  almost  entirely 
e  extremely  small  portion  which 
^luriate. 

e:  violet' colon  red  powder  which 
he  oxi-muriatic  acid  upon  the 
I  not  a  simple  oxide  of  mercury, 
miry,  witli  a  great  excess  of  red 
Ipriportion  of  3  to  8 ;  that  this 
T^omliincd  with  the  salt ;  at  least 
I  the  lirst  experiment,  since  boii- 
lsc;p:Lr:itc  the  muriate  of  mercury 

msriment  11. 

Ices  of  which  we  have  just  given 
f  the  possibility  of  forming  a  hy- 
— ---ury,  of  ad^ree  superior  to 
,s  thCaction  of  the  ox^en- 
i  ill  the  cold  so  satisfactory 
JKoilcd  30  grammes  of  ted  oxide 
led  niimatic  acid,  taking  care  to 
T)oriion  as  it  was  absorbed  by  the 
tlused  to  absorb  any  more,  the 
pu  powder  washed  and  dried ;  the 
bieariy  the  same  as  in  the  former 
J^  same  re-agents  it  gave  us  simi- 
lition  iL  yielded  the  same  propor- 

fcrly  evaporated,   it  yielded  oitv- 
Bury  pertectly   crystallized.    Tlic 
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of  crystallization,  were  evaporated  to  dryness,  and  present- 
ed to  us  what  we  sought  for,  a  liyperoxygenated  muriate  of 
mercury,  possessing  the  following  properties  : 

1.  It  is  highly  soluble  and  deliquescent. 

2.  Much  more  soluble  in  alcohol  than  the  ordinary  oxy- 
genkted  muriate. 

3.  It  decrepitates  with  concentrated  sulphuric  acid, 
assumes  a  yellow  colour,  and  disengages  oxygenated  muri- 
atic acid  gas. 

4.  The  essential  property,  which  no  other  salt  besides 
this  is  known  to  possess,  is,  that  being  mixed  with  the  sul- 
phuret  of  antimony,  it  inflames  spontaneously  at  the  ordi- 
nary temperature,  some  instants  after  the  mixture  is  made. 
The  residuum  of  this  combustion,  besides  the  sulphuric  or 
sulphurous  acids  which  are  disengaged,  consists  of  oxygen- 
ated muriate  of  mercury  (corrosive  sublimate)  and  muriate 
of  antimony^  It  appears,  therefore,  that,  in  this  case,  the 
superabundant  oxygen  of  the  hyperoxygenated  muriate 
bums  a  portion  of  the  sulphur,  and  produces  sulphuric  acid, 
and  a  portion  also  of  the  antimony,  which  then  combines  with 
some  of  the  muriatic  acid  from  the  mercury.  This  salt,  how- 
ever, possibly  on  account  of  its  extreme  deliquescence,  does 
not  decrepitate  upon  ianited  coals,  nor  does  it  make  any 
explosion  when  struck  by  a  hammer. 

The  oxide  of  mercury  combined  in  this  salt  is  of  the 
same  nature  with  that  which  Is  combined  with  oxygenated 
muriate.  The  alkalies  likewise  precipitate  it  in  a  yellow 
oxide. 

Conclusumjrom  the^last  Experiments* 

Oxygenated  muriatic  acid  produces,  therefore,  with  red 
oxide  of  mercury,  principally  by  the  aid  of  hgat,  different' 
kinds  of  salts.  * 

1 .  Muriate  of  mercury  at  the  maximum,  with  a  great 
excess  of  oxide,  resembling  turbith  mineral' as  to  its  insolu- 
bility in  water,  but  reducible  by  sublimation  into  oxygen- 
ated muriate  of  mercury,  and  into  red  oxide. 

2.  Simple  muriate  of  mercury.  This  salt  accompanies 
in  small  quantity  the  preceding  salt. 

3.  Oxygenated  muriate  of  mercury,  which  crystallizes 
by  the  evaporation  of  the  liquor. 

4.  Hyperoxygenated  muriate  of  mercury..  This  salt 
is  extremely  soluble,  and  not  crystallizable. 

Such  are  the  remarks  whicV  we  had  to  offer,  respecting 
the  action  of  phosphorous  acid,  and  oxygenated  muriatic 
tcid,  upon  th^  mercurial  saUs  and  oxides.    Justice  requires 

that 


BpfTJirt£nij  on  Mercury. 

L-d^e  the  advantaee  which  we  have 
'"-fjTJi  tlie  practicaJ  skill  and  cbe- 
Lcr,  Mho  has  aasisted  us  in  our 
^ulicitude  togive  them  all  the 

Jrclurc. 

I  beg  leave  to  offer  a  conjectore  to 
L  ri*-.  We  feel  the  Ies»  relac- 
rci'tira  to  a  point  which,  in  the 
h^n,  LiUiDot  yet  be  a  subject  o£ 
c  oi  tlie  term. 

TCLiry,  m  the  state  of  oxide  or 

iciite  for  the  cure  of  venereal 

lis  remedy  are  well  known,  but 

'  from  being  so.    Doe*  it  act  hy 

vith  the  principle  of  thediseaM* 

n,  and  being  reduced  itself  to 

ter  opinion,  which  has  some 

c  most  probable.     The  experi- 

I:  just  given  aa  account,  persuade 

\\liloh  the  mercurial  oxides 

animal  (Econony,  none  can 

Lgcii  £0  c[isily  as  the  pDosphoroua 

ill  AH,  tbdt  there  may  exist  in  the 

lor  alkiilliie  earths,  capable  of  de- 

I  ialis,  and  separatitig  their  oxides. 

t  tbc  alkalies  do  not  exist  in  the 

■lids,  and  ftiat  consequently  their 

affiuities  combine  with  the  oxidea 

ibnu^h  the  oxide  of  mercuiy 

Lubstaiice  would  still  be  required 

;ygcii.     It  is  possible  that  such 

Icred  in  the  human  body ;  but  we 

Ti  possesses  the  property  of  seizing 

s  of  mercury  in  a  degree  at  all 

)us  acid  and  the  phosphites.     It 

fciitity  of  pbosphonc  acid  is  con- 

of  ibis  the  phosphate  of  lime 

s  a  proof.  It  IS  easy  to  conceive 

us  acid  and  phosphites  in  the 

Ihorous  acid  >n  reality  ii  nothing 

wiib   an  excess  of    phosphorus. 

,  that  tbe  formation  of  f^ospho- 

iiight  jKrhajH  be  supported  by 

tbe 
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the  following  observations  :  1 .  That  the  malady  in  que.Htiou 
has  its  origin  in  the  contact  of  the  fecundating  parts :  2. 
That  phosphorus  performs  a  principal  part  in  the  functions 
of  reproduction.  PeHetier  has  remarked^  that  phosphorus 
is  the  most  powerful  aphrodisiac  known ;  analysis  has 
shown  that  the  crystals  of  the  human  semen  are  phosphate 
of  lime.  Phosphorous  acid  and  phosphites  woulu  therefore 
vitiate  the  spermatic  liquids^  which  would  not  be  restored 
to  their  natural  state  until  the  phosphorous  acid  and  the 
phosphites^  seizing  oxygen  from  the  mercurial  oxides^ 
should  return  to  the  state  of  phosphoric  acid  and  of  pboS'- 
phates^  such  as  they  are  found  in  the  state  of  health. 

Note  of  M.  ViuauELiN. 

There  is  no  necessity  that  we  should  have  recourse  to 
the  presence  of  phosphorous  acid  or  of  phospliites  in  the 
animal  liquids^  which  is  by  no  means  proved^  in  order  to 
explain  the  reduction  of  the  salts  and  oxides  of  mercury^ 
since  almost  all  the  animal  humours  produce  this  effect. 


XI.  New  Method  of  preparing  Alum  frovi  Pyrites  and 
Clay.  By  M.  Lampadius,  Professor  of  Chemistry  and 
Metallurgy  at  the  School  of  Freyberg*. 

X  HAD  long  been  of  opinion  that  the  sulphuric  acid  vapours 
disengaged  from  pyrites  while  burniog  might  he  applied  to 
some  profitable  use.  In  this  process,  as  is  well  known, 
when  the  combustion  is  once  begun,  by  applying  burning 
wood  or  other  fuel  to  the  pyrites,  they  can  maintain  it  by 
their  own  sulphur;  and  a  certain  quantity  of  sulphuric  acid 
is  formed,  which  is  generally  dlowed  to  dissipate  itself 
without  producing  any  benefit. 

In  a  journey  which  I  took  in  1799  to  the  vitriol  manu- 
factory of  Breitenbrunn,  in  the  district  of  Johann-Georgen- 
stadt,  I  had  the  satisfaction  to  observe  that  these  vapours 
were  turned  to  some  account.  The  pyrites  were  burned  in  a 
furnace  of  a  conical  form,  open  at  the  top,  and  in  the  sides 
of  which  were  apertures,  with  pipes  conducting  to  a  large 
square  chest,  filled  with  pyrites  that  had  been  burned  and 
lixiviated,  and  had  thus  furnished  vitriol.  When  the  py- 
rites in  the  furnace  are  kindled,  the  aperture  at  the  top  is 
closed.     The  pyrites  still  continue  to  burn;  the  vapours 

*  From  the  Journal  des  Mina. 
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;olltct  in  the  chest  called  tti* 

|d  ilicmsdves  with  the  lixiviated 

iilaiii  a  (juantity  of  highly  ox- 

I  with  the  sulphuric  acid,  and 

pyrites  have  remained  a  su(E- 

my  are  again  lixiviated,  and  mare 

nlicm*.      Perfect  sulphuric  acid 

b  of  tlic  same  service  as  vapours, 

rated  with  oxygen. 

leas  relative  to  the  employment 

lisengaged  during  the  burning  of 

Vccd  to  state  the  experiment  i 

1,   I  shall  introduce  an  ob- 

I  employed  hy  M.  Cliaptal. 

with  the  saltpetre,  as  is  the 

lufactoriea  of  ttulphuric  acid;  he 

luiric  acid,  which  are  disengaged, 

1  forms  an  artilicial  ore  of  alum. 

to  oxidate  immediately  th« 

lospheric  air?   By  the  latter 

Rations  would  be  spared — that  of 

Itb^it  nf  burning  it  with  saltpetre; 

In^idcrable  price.     I  admit  that, 

jiiii;  to  describe,  all  the  vapours 

;  but  if  the  apparatus  be  pro* 

11  be  lost. 

irk  concerning  the  state  of  the 

'.^-  ■  '.      Pyriics  merely  broken 

;  L- J  and  washed,  when 

r:  if  pyrites  in  powder 

i  mixed  with  a  fourth 

ti  ibe  form  of  bricks. 

IS  not  detrimental  to 

le  arsenic,  being  less 

I...    -I  .j'iiuric  acid,  is  arrested 

■A<:   [,i;k-,  where  care  must  be 

A-  In  ifie  clay,  that  used  by 

i>\ii.K.iJ  ii  does  not  contain  too 

furnace,  four  feet  long,  two' 
id  ihrte  quarters  high,  to  be 
rl  had  ^in  aperture  a  foot  square, 
Puruduced.     On  the  sides  of  the 
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arch  were  apertures  two  inches  in  diameter,  which  could 
be  opened  and '  shut  at  pleasure.  At  the  top  of  the  vault 
was  another,  of  an  oblong  form,  conducting  to  a  wooden 
channel  a  foot  and  a  half  wide,  but  which,  on  account  of 
want  of  room,  was  only  twelve  feet  long,  and  terminated 
in  a  chest  three  feet  in  diameter.  Such  was  the  imperfect 
apparatus  with  which  I  made  my  first  experiment. 

A  quintal  of  pyrites,  triturated  and  washed,  were  mixed 
with  half  their  weight  of  clay,  and  formed  into  balls,  which 
were  gently  dried.  Another  quintal  of  clay  was  likewise 
formed  into  balls,  which  were  dried  and  baked,  but  only 
till  the  clay  had  lost  its  unctuosity,  and  was  therefore  more 

E roper  to  receive  the  vapours  of  the  sulphuric  acid.  The 
alls  of  the  pyrites  were  placed  in  the  furnace,  on  about  a 
cubic  foot  of  wood,  intended  for  kindling  the  fire.  The 
aperture  in  front  was  closed,  and  only  those  on  the  sides 
were  left  open :  the  balls  of  clay  were  exposed  in  the  canal 
and  in  the  chest  to  the  vapours  of  the  sulphuric  acid.  The 
combustion  of  the  pyrites  continued  fourteen  hours,  and 
not  a  vestige  of  sulphur  was  deposited  ;  that  substance  be- 
came entirely  volatilized  under  the  form  of  sulphuric  acid*. 
The  wooden  channel  was  too  short,  as  I  had  expected  ;  the 
greater  part  of  the  vapours  escaped ;  the  trees  and  plants  in 
the  garden  contiguous  to  the  laboratory  withered,  and  their 
leaves  fell  off.  I,  was  therefore  convinced  that  the  pyrites 
were  completely  oxidated  in  my  apparatus.  As  soon  as  the 
operation  was  ended,  the  balls  of  clay  were  covered  with 
an  efTervescence  of  alum,  which,  mixed  with  4  per  cent,  of 
alkali,  yielded  alum. 

But  as  the  greatest  part  of  the  acid  was  mixed  with  the 
alumine,  without  being  saturated  with  it,  I  left  the  balls  in 
a. shed,  exposed  to  the  action  of  the  air,  from  August  2, 
^799,  till  the  3d  of  April  the  following  year.  At  the  ex- 
piration of  that  time  J  obtained  an  earthy  mass,  entirely 
covered  with  an  efflorescence,  and  mixed  with  sulphate  of 
alumine;  being  treated  in  the  usual  manner,  it  yielded  three 
pounds  and  a  half  of  alum. 

This  experiment  convinced  me  of  the  possibility  of  ob- 
taining alum  by  this  process,  and  that  in  a  very  oeconomical 
manner :  but,  to  insure  success,  the  tube  should  be  made 
much  longer  than  mine.  The  remaining  pyrites  may  after- 
wards be  employed  in  the  manufacture  of  vitriol. 

*  We  cannot  help  here  suspecting  the  accuracy  of  M.  Lampadius.  It 
srems  h'kely  that  by  tar  the  "greater  part  of  the  vapour*  would  be  m  the  *:ate 
t^f  sufp/ntrous  ucid.     Edit. 

*  E  2  XII.  Tu  cniy- 
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kation  from  Dr.  ThohntOK, 
matic  Medicine, 

Tillock. 

Hindt-alreel,  Minclui 


October  31, 1805. 

dinary  publication  gainst  the 
illustrLous  Dr.  Jcnuer,  he  puts 
es  of  maiikindj  their  belief  of 
]]  pneumatic  agency.   "Cow- 

ii  311  ca^v  mode  oi  aspersing, 

cum  111  unity,  those  who  wish 
)  be,  benefactors  of  mankind : 
on  of  my  name  to  the  pkilo- 

ribunai  I  am  feelingly  alive ; 
y  do,  alier  pecuniary  gains, 
uded  to  deprive  me  of.     If  1 

ad,  I  trii^t  it  is  the  madness  of 
n  of  the  truth :  I  shall  there- 
sfs  coniirining  the  practice. 

Sadler,  to  Dr.  Thornton. 
by  Carbonic  Acid  Air. 


most  striking  good  effects,  I 
llie  pTifiimatic  prfictice,  I  am 
^  piiblifly  known  as  possible. 
nisLTdbly  afflicted  with  herpes 
1  the  aoleof  my  foot,  and  had 
liili,  JiiJ  other  gentlemen  of 
iffiictinn  baffled  all  their  skill. 
;ley,  and  he  recommended  the 
:onli[ii;d  by  means  of  oil-skin, 
out  L-aeb  day;  and  such  weie 
-  oi  till'  nir,  that  in  the  course  , 
i\  d\i\:iiv.  was  removed.  It 
'J.  and  1  have  never  felt  any 

c.,nili.riable  state  of  health. 
.■  huuour  to  be,  sir, 

Ciiiliful  obedient  servant, 

Matthew  Wilson. 
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Observations  on  this  Case  by  Dr.  Thornton. 

1.  The  herpes  is  a  species  of  hitherto  incurable  leprosy, 
and  was  connrmed  in  the  habit  of  this  gentleman^  having 
existed,  as  he  writes  to  me,  twenty-five  years. 

S.  Th^  common  means  failing,  the  trial  of  carbonic  acid 
^r  to  the  paits  affected  was  a  judicious  application. 

3.  If  meat  is  put  into  fixed  air  it  does  not  become  putrid, 
and  even  tainted  meat  becomes  sweet  by  immersion  in  fixed 
air. 

4.  Fixed  air  also  takes  off  inflammation ;  for  if  a  blister 
be  cut,  and  fixed  air  be  applied,  the  pain  instantly  ceases. 

5.  In  this  case  it  evidently  promoted  action,  for  after 
each  application  a  moisture  always  prevailed ;  the  incrusta- 
tions were  before  hard  and  dry. 

6.  As  the  cure  has  existed  seven  years,  a  relapse  is  not  to 
be  dreaded ;  and  this  case  is,  I  think,  a  very  striking  ex- 
ample of  the  propriety,  not  of  the  "  madness,'^  of  the  ap- 
plication of  the  pneumatic  agents. 

I  have  the  honour  to  remain,  dear  sir. 
Your  obliged  devoted  friend, 

Robert.  John  Thornton. 


XIII«  A  specific  Remedy  for  the  Tinea  Capitis.     By 

Mr.  James  Barlow. 

To  Mr.  Tilloch. 

HSIR, 
EREWiTH  you  will  rcceivc  an  account  of  a  specific  re- 
medy for  the  tinea  capitis  j  the  insertion  of  which  in  your 
valuable  Magazine  will  much  oblige 

Your  obedient  servant, 

Blackburn,  Lancashire,  JameS  BarlOW. 

October  20, 1805. 

Most  practitioners  in  medicine  must  have  frequently  ex- 
perienced the  difliculty  of  curing  this  obstinate  malady.  The 
mtractableness  of  most  children  when  attempted  to  be  con- 
trolled or  governed  by  the  accustomed  mode  of  treatment, 
renders  the  disease  in  most  instances  very  difficult  to  subdue; 
and  the  quickness  with  which  the  hair  of  the  scalp  grows 
in  children,  has  hitherto  almost  always  rendered  every  effort 
to  conquer  the  disease  of  no  avail. 

It  was  from  a  constant  failure  under  the  numerous  and 
diversified  remedies  which  have  been  recommended  by  au- 
thors in  this  malignant  disease,  that  I  was  led  to  adopt  the 

£  3  subjoined 


n  ijf  Alhaline  Sulphurets 

happy  to  announce  to  (lie  puh- 

Jlcd  bead  ihcrcwith  a  few  times, 

suffcrinc  the  parts  to  dry  with- 

s  will  decorticate  and  peel  off 

the  parts  underneath  perfectly 

torturing  the  patient  by  either 

5  off  the  hair.     I  have  been  in 

iscase  in  this  manner,  and  with 

last  ten  years,  and  have  invaria- 

when  duly  applied)"  both  in  chil- 

lany  inveterate  cases  even  where 

previously  used  without  effect, 

eral  years  standing. 

^ens  preparai.)  5iij.  * 


rniudy  for  tinea  capitis  be  cffica- 
adl'ul  endemic  disease  called  tri- 


m  of  Alkaline  Sulphureis  by  t/ie 
'^laiiganenc.     By  M.  DrzE*. 

an  alkaline  sulphate,  and  then 
uurc,  the  oxygen,  one  of  the 
1,  hums  the  charcoal,  quitting 
as  its  radical ;  with  which  the 
g  what  is  called  an  alkaline 
ion,  w  hich  is  a  result  of  the  de- 
.ilphates  by  the  charcoal,  is  not 
ht  be  supposed,  especially  when 
pon-  The  exposure,  frtquently 
iiilphurets  to  a  managed  heat,  is 
sulphur  to  volatilize;  for  the 
it  to  render  it  improper  for  cer- 
and  the  sulphur  duruig  its  vo- 
itcd,  and  forms  sulphurous  acid, 
alkali.  Thus  the  operation  is 
istead  (if  being  simplilied,  since 
xcd  with  sulplmret  and  alkaline 
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The  addition  of  carbonate  of  lime  to  a  mixture  of  char- 
coal and  alkaline  sulphate,  as  was  the  practice  in  the  fjr&t 
manufactory  of  soda,  established  at  St.  Denys,  near  Paris, 
was  not  an  expensive  way  of  decomposing  pretty  speedily 
the  sulphuret  of  soda  resulting  from  the  dpcompcsTtion  of 
the  sulphate  of  soda  by  charcoal ;  nevertlieless  the  soda  was 
still  contaminated  with  sulphuret  and  with  sulphite  of  soda, 
which  might  be  detected  by  the  smell  and  by  the  crystal- 
lization. The  substitution  of  iron  for  carbonate  of  lime, 
or  these  two  substances  employed  together,  gave  no  bf  ttcr 
result.  The  whole  of  the  alkali  could  not  be  obtained  pure 
till  after  repeated  washings,  calcinations,  and  crystalliza- 
tions. 

Such  is  the  state  of  our  knowledge  of  the  means  of  puri- 
fying in  the  large  way,  and  without  incurring  too  great  an 
expense,  the  alkalies  which  may  be  prepared  by  the  decom- 
position of  the  alkaline  sulphates.  These  ditficulties,  which 
appear  of  little  consequence  in  the  operations  of  the  labora- 
tory, become  very  embarrassing  in  large  manufactories, 
where  the  results  ought  to  be  equally  speedy  and  easy  to  be 
obtained. 

Of  all  these  processes  the  best  is  that  employed  in  the 
manufactory  of  St.  Denys,  near  Paris,  and  which  was  pub- 
lished at  the  time  by  order  of  government.  This  process 
is  still  the  most  simple,  and  most  easy  to  be  executed  in 
the  large  way ;  at  least  it  has  been  judged  so  according  to 
experience.  I  believe  that  the  result  of  my  researches  upon 
the  decomposition  of  the  sulphurets  must  add  to  its  perfec- 
tion, and  afford  some  indication  of  which  use  may  be  made 
in  analogous  operations. 

f  shall  not  detail  all  the  experiments  which  have  led  me 
to  this  improvement,  but  shall  now  state  the  means  which 
1  employ  tor  decomposing  the  alkaline  sulphurets,  or  freeing 
the  soda  from  the  last  portions  of  sulphuret  and  alkaline 
sulphitevvhicb  it  contains. 

After  having  proceeded  to  the  decomposition  of  the  sul- 
phate of  soda,  by  the  mixture  of  charcoal  and  carbonate  of 
lime,  we  lixiviate  the  crude  soda,  in  order  to  extract  the 
alkali  from  it.  This  lixivium  is  commonly  of  a  yellowish 
colour,  and  exhales  the  odour  of  sulphur  :  if  we  mix  with 
it  some  drops  of  diluted  sulphuric  acid,  sulphur  is  precipi- 
tated, and  hydro-sulphurated  gas  and  sulphurous  acid  are 
rapidly  disengaged. 

Were  we  to  evaporate  afterwards  and  crystallize  this  lix- 
ivium, we  should  obtain  crystals  of  soda,  from  which  di-: 
Jilted  sulphuric  acid  wouM  disengage  hydrosuJphuret  and 
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ic  lixivium  precipitated  these 
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Lf,  t))c  soda  proceeding  front 
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calculation  of  the  expense- 
I'i'lcad.  1  substituted  for  it,  with 
t.iii-  well  pulverized.     Thia 
e  lormcr,  presents  another 
lyed  several  times  for  the  same 
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quantity  of  nitric  acid  which  it  requires,  Barytes  will  cer- 
tainly become  a  very  valuable  substance  for  the  arts^  when 
we  snail  be  able  to  procure  it  at  a  reasonable  price. 

The  following  is  the  most  simple  and  the  most  cecono* 
mical  means  which  I  have  discovered^  and  which  I  had  a 
long  time  practised  for  my  own  use. 

when  sulphuret  of  barytes  is  made  by  the  decomposition 
of  sulphate  of  barytes  and  charcoal^  I  dissolve  it  in  water ; 
after  having  let  it  settle  and  clear  itself,  I  decant  it  into  a 
vessel^  in  which  I  boil  it,  adding  to  it  pulverized  oxide  of 
manganese,  till  the  liquor  has  lost  its  yellow  colour,  and  is 
become  clear  and  limpid. 

In  proportion  as  the  oxide  of  manganese  separates  the 
sulphur  from  the  barytes,  the  odour  of  sulphur  diminishes, 
ana  instead  of  it  an  alkaline  odour  is  perceived ;  the  taste 
of  the  liquor,  wheti  all  the  sulphur  is  combined  with  the 
manganese,  has  a  considerable  degree  of  causticity ;  as  soon 
as  it  cools,  if  too  much  water  has  not  been  employed  for  the 
solution  of  the  sulphuret^  the  barytes  crystallizes  round  the 
vessel. 

Nitrate  of  lead  and  sulphate  of  copper  are  precipitated 
from  their  solvents  by  caustic  barytes,  the  first  in  a  white^ 
and  the.  second  in  a  blue  form  :  thus  oxide  of  manganese 
has  a  stronger  affinity  with  sulphur  than  either  soda  or 
caustic  barytes  has,  since  this  oxide,  at  the  mere  degree  of 
ebullition,  decomposes  these  alkaline  sulphurets  completely. 
This  process  appeared  to  me  simple  enough  to  be  applied 
to  the  preparation  of  these  two  alkalies  upon  a  large  scale^ 
sa  as  to  afford  them  at  a  reasonable  expense  to  the  arts  in 
^hich  they  may  be  used. 

Since  I  first  perceived  that  oxide  of  manganese  attracted, 
m  the  humid  way,  sulphur  from  fixed  alkalies  and  from 
barytes,  this  means  has  been  a  great  assistance  to  me  in 
getting  rid  of  the  alkaline  sulphurets  in  many  analytical 
operations,  in  which  the  presence  of  the  alkaline  sulphuret 
embarrassed  me,  without  my  requiring  an  acid  to  decom* 
pose  it. 

Soda  and  barytes  prepared  by  this  process  are  very  pure, 
and  are  obtained  at  a  very  moderate  expense^  especially 
Ijarytes. 
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pound  and  a  half  of  gall  nuts, 
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In  this  matter,  reduced  to  a  fine 
colour.  The  deposit  infused 
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estrscts,  which  distil  in  a  small 
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den  tincture  of  turnsole.  They 
arhonatcs,  separating  from  them 

cs  form  black  precipitates  in  so- 

dccompose  all  other  metallic 

of  pure  gallic  acid  be  added  to 

solution  of  iron,  no  change  of 

lolntion  of  iron  is  decomposed  by 

oxidating  the  iron  still  more,  antl 

of  a  diflerent  nature,  more  fa.- 

on  of  the   gallic  acid  with  the 

oduces  a  black  colour.     If  to  a 

ot  iron  recently  precipitated, 

blaek  precipitate.     The  same  re- 
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«ull  is  obtained  by  bringing  oxide  of  iron  in  contact  with  a 
solution  of  pure  gallic  acid. 

Iron  treated  with  a  solution  of  gallic  acid  soon  commu- 
nicates to  it  a  black  colour,  which,  however,  can  hardly 
be  precipitated  from  it. 

Tannm  is  soluble  in  ^gallic  acid,  and  yields  with  it  a 
liquor  resembling  the  infusion  of  galls,  and  which  has  the 
property  of  instantly  M^ecipitating  acid  solutions  of  i-roix 
black,  by  a  double  affinity ;  the  tannin  combining  \vith  the 
acid,  and  disengaging  oxide  of  iron,  which  unites  with  the 
gallic  acid. 
.  It  results  from  these  experiments  : 

1 .  That  gallic  acid  does  not  separate  iron  from  sulphuric 
and  some  other  acids,  excepting  some  change  of  combina- 
tion takfes  place  in  the  solutions :  in  this  case  the  iron^ 
becoming  more  ,oxidated,  requires  a  much  greater  quan- 
tity of  acid,  and  the  redundant  oxide  of  iron  unites  with 
the  gallic  acid. 

2.  That  when  a  solution  of  gallic  acid  immediately 
forms  a  black  precipitate  in  neutral  solutions  of  iron,  it  is 
not  pure,  and  commonly  contains  tannin,  which  combines 
with  the  sulphuric  acid,  and  separates  from  it  the  oxide  of 
iron  which  is  dissolved  by  the  gallic  acid. 

3.  That  during  the  preparation  of  gallic  acid,  all  contact 
with  iron  must  be  avoided,  even  in  the  filtering  paper^ 
which  is  rarely  free  from  it,  otherwise  the  acid  is  discolour- 
ed by  thp  iron.  It  may  easily  be  discovered  that  the  acid 
contains  iron,  when,  in  evaporation,  small  violet  spots  are 
formed  in  the  places  where  the  acid  is  about  to  crystallize. 

4.  That  as  gallic  acid  dissolves  very  readily  in  alcohol, 
and  tannin  scarcely  at  all,  this  reagent  may  be  employed  to 
separate  them.  The  alcohol,  however,  should  be  very 
strong ;  for,  if  it  contam  ever  so  little  water,  some  tannin 
will  be  dissolved. 

5.  Of  all  the  processes  recommended  for  the  preparation 
of  gallic  acid,  this  furnishes  it  in  the  greatest  abundance 
and  of  the  best  quality.  For,  if  we  consider  in  particular 
that  recommended  some  years  ago,  which  consisted  in  em- 
ploying the  solution  of  muriate  of  tin,  afterwards  sulphu- 
rized hydrogen  gas,  and  lastly  alcohol,  we  may  readily  con- 
ceive, parlicularly  if  we  have  practised  it,  how  deflective, 
expensive,  And  disadvantageous  it  must  be ;  and  at  last  it 
amounts  to  nothing  more  than  rendering  tannin  insoluble 
in  alcohol ;  and  nothing  is  effected  excepting  that  this  re- 
agent dissolves  gallic  acid  alolic.  As  to  the  process  which 
recommends  the  use  of  glue,  that  is  quite  as  bad :  you  in- 
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er  at  the  school  of  the  reverend 

enius  was   early  distinguished 

■3  for  an  assiduity  very  unusual 

lally  for  an  eager  interest  in  the 
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s  of  the  earth.     Of  the  con- 

Bf  that  performance,  no  means  of 

I  by  his  own  estimation  of  it,  after 

las  a  time-piece  maker,  that  it  is 
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'  navigation,  is  exceedingly  curious,  as  it  exhibits  the  diurnal 
motion  of  the  earth,  the  progress  of  the  zodiac,  the  spring 
and  neap  tides,  with  the  revolution  of  the  seasons.    There 
is  an  anecdote  connected  with  the  history  of  this  clock  that 
deserves  to  be  recorded.    A  gentleman  one  day  had  occa-^ 
sion  to  speak  with  Margets,  and  not  being  pleased  with 
his  answer  to  a  question,  exclaimed  peevishly.  You  are  a 
fool.     ^  No,  sir,*  was  Ae  retort ;  *  that  I  am  not  a  fool  I 
can  easily  convince  you.'    Tiie  peculiarity  of  the  reply  sur- 
prised the  gentleman,  who  immediately  asked  an  explana- 
tion ;  and  was  conducted  to  the  apartment  where  the  clock 
hung,  and  several  other  little  finished  and  incomplete  pieces 
of  mechanism  lay  scattered.     On  this  incident  hinged  the 
success  of  his  future  life.     The  gentleman,  surprised  by  the 
unexpected  display  of  mechanical  genius,  spoke  of  it  among 
his  acquaintance,  oy  whom  a  knowledge  of  Margets  reached 
the  duke  of  Marlborough,  who  afterwards,  as  shall  be  re- 
lated, became  his  patron.     About  this  time,  to  supply  the 
want  of  money,  that  he  might  obtain  materials  for  prose- 
cuting his  favourite  pursuits,  he  painted,  during  his  leisure 
hours,  the  names  of  the  proprietors  on  the  waggons  and 
carts  of  the  neighbourhood, — the  act  which  imposed  that 
regulation  being  then  executing.     It  deserves  to  be  noticed, 
that  although  so  earnestly  attached  to  the  higher  mechanical 
works,  such  was  his  general  ability,  that  he  excelled  all  the 
common  wheelwrights  at  their  sole  employment,  and  could, 
in  any  given  time,  perform  more  work  than  the  best  of  his 
brother  sjoumeymen. 

After  nnishing  his  apprenticeship  he  remained  two  years 
with  his  brother:  his  proficiency  by  this  time  in  the  know- 
ledge of  clocks  and  watches  had  become  so  well  known, 
that  all  the  intervals  of  his  regular  business  were  employed 
in  repairing  the  clocks  and  watches  in  the  vicinity  of  Wood- 
stock. At  the  age  of  twenty-three  he  went  to  London,  for 
the  purpose  of  obtaining  a  regular  knowledge  of  watch- 
makmg ;  and  the  duke  of  Marioorough  paid  the  fee  that 
was  demanded  before  he  could  be  admitted  into  the  shop 
of  an  artist.  It  can  easily  be  conceived,  and  the  sequel 
will  show  how  justly,  that  a  man  so  assiduous,  and  so  de- 
voted to  that  profession,  which  Margets  was  now  allowed 
to  cultivate,  would  soon  excel  all  common  competitors, 
and  improve  and  extend  the  boundaries  of  his  art. 

In  1776  he  married  the  eldest  daughter  of  Mr.  Bellamy, 
of  Charles-street,  Long  Acre,  by  whom  he  had  only  one 
c^d,  that  died  in  infancy.     Mrs.  Margets  is  still  living. 

After 
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t>F  his  assiduity  had  so  affected  his  sight,  that  he  was  at  one 
tiifte  threatened  with  total  blindness^  and  obliged  to  sustain 
an  operation  on  his  eyes  in  1801 . 

The  circumstances  that  remain  to  be  noticed  arc  of  a 
most  distressing  imd  melancholy  nature.  Mr.  Margets 
had  been  all  his  life,  like  every  other  man  whose  thoughts 
are  employed  on  abstract  objects,  or  in  the  adjustment  of 
equilibria  in  machinery,  remarkable  for  an  impatience  of 
interruption  in  his  pursuits,  attended  with  a  violence  of 
choler  that  often  rendered  him  irksome  to  himself  as  well 
as  to  his  acquaintance.  On  the  27th  of  June  1804  he  was 
seized  by  the  most  deplorable  malady  that  can  fall  upon  the 
human  race.  The  whole  of  that  day  he  had  been  unusually 
passionate  and  dissatisfied :  in  the  evening,  while  he  was 
sitting  with  Mrs.  Margets,  and  two  young  ladies  whcy  then 
resided  with  her,  he  became  calmer,  and  began  to  express 
a  kind  of  contrition  for  his  extravagance  :  suddenly  an  .ap- 
prehension of  insanity  flashed  upon  his  mind,  and  he  ex- 
claimed, "  Good  God,  is  this  to  end  in  madness!"  and, 
bursting  into  tears,  continued  to  weep  with  his  family, 
whose  affliction  may  be  easier  imagined  than  described. 
His  disorder  continued  to  increase,  and  the  lucid  intervals 
to  diminish  :  he  was,  however,  for  several  days  not  altoirc- 
ther  incapable  of  business.  In  this  state  he  forced  the  fa- 
mily to  go  with  him  to  Portsmouth,  where  they  continued 
about  two  weeks,  in  the  unhappy  situation  of  seeing  the 
ravages  of  the  disease  upon  his  person.  At  length  he  was 
persuaded  to  return  home  to  London,  where  proper  attend- 
ance and  advice  were  immediately  procured ;  but  his  case 
was  of  such  a  class  that  Dr.  Willis  entertained  no  hope  of 
his  recovery.  In  the  course  of  a  month,  so  entirely  had 
the  disease  enveloped  his  intellects,  that  he  had  lost  the  oc- 
casional sense  of  his  own  distressful  condition ;  and  it  was 
thought  advisable  to  send  him  to  St.  Luke's,  where  he  would 
be  prevented  from  committing  any  violent  actions.  After 
he  had  continued  in  that  hospital  about  four  months  he 
began  to  refuse  his  food  and  medicine,  and  grew  so  ill  and 
meagre  that  it  was  not  expected  he  could  live  long.  He 
was  therefore  taken  home.  As  he  approached  the  period 
of  life  his  strength  decreased ;  but  his  mind  assumed  a  more 
coherent  character,  and  his  reason  seemed  to  return.  About 
three  days  before  he  died  his  faculties  were  restored;  his 
strength,  however,  was  reduced  so  low  that  he  could  not 
^peak  without  pain.  He  died  on  the  27th  of  December 
1804.  J.  B.  G. 
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LTTEIIARY  AND  PHILOSOPHICAL  SOCIETY^  l^BWCASTLE   . 

UPON  TYNE. 

This  society^  in  its  twelfth  year's  report,  has  published 
a  resolution  which,  if  adopted  by  other  institutions,  might 
be  productive  of  mutual  advantage.  The  following  is  the 
resolution  to  which  we  allude : 

"  That  the  subscribers  to  the  public  library  at  North 
Shields  (and  to  other  similar  institutions  which  shall  afford 
an  equal  accommodation  to  the  members  of  the  Newcastle 
Society)  shall  be  admitted  to  the  rooms  without  introduc- 
tion, on  producing  to  the  librarian  a  certificate  of  their  being 
members  of  such  institutions." 

ORIGINAL   VACCINE    POCK   INSTITUTION. 

The  following  statement  was  entered  by  Dr.  Pearson  on 
Friday  September  27th  :     * 

].  That  the  human  animal  oeconomy  and  the  animal 
oeconomy  of  cows  are  capable  of  undergoing  the  vaccina 
once  only. 

§t.  That  the  human  animal  cecoiiomy  is,  according  to 
the  most  accurate  evidence,  capable  of  undergoing  small 
pox  once  only. 

3.  That  the  animal  oeconomy  of  cows  is  unsusceptible  of 
the  small  pox. 

4.  That  the  human  animal  is  incapable  of  taking  the 
small  pox  subsequently  to  the  cow-pock. 

The  preceding  propositions  art  only  to  serve  as  a  founda- 
tion for  reasonnig  conjointly  with  the  following  proposi- 
tions. 

5.  Observations  contained  in  our  registered  cases  show, 
that  the  chan^  effected  in  the  human  animal  oeconomy  by 
undergoing  the  cow-pock  or  small  pox,  which  renders 
it  imsusceptible  of  either  of  these  disorders  a  second  time, 
is  not  wrought  in  a  moment,  as  if  from  an  impulse,  but  it 
is  gradually  produced  during  several  days. 

The  duration  of  the  agency  of  the  vaccine  or  variolous 
matter  in  producing  this  wususceptilility  seems  to  be  com^ 
rnxmbf  three  or  four  days. 

It  scarcely  or  perhaps  never  commences  earlier  than  the 
8th  day  after  inoculation,  nor  later  than  the  12th,  unless 
some  counteracting  agent  or  circumstance  suspend  or  im- 
pede the  action  of  either  of  the  two  morbid  matters.  Of 
course  the  duration  of  the  agency  of  them  is  for  about  four 
days  successively,  from  the  8th,  Qth,  10th,  11th,  and  per- 
haps the  ISth.  For  brevity  and  distinction,  the  time  during 
which  the  state  of  unsusceptibility  is  effected  may  be  called 
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9<]«  Hie  insertion  of  vaccine  and  variolous  matter  into 
the  vaccine  pimple  or  vesicle  already  formed. 

Sd.  The  insertion  of  vaccine  matter  into  the  variolous 
pimple  or  vesicle  already  formed. 

^  4th.  The  inoculation  of  variolous  and  vaccine  maltei  on 
distinct  parts^  but  at  the  same  time. 

5ttK.  The  inoculation  of  variolous  matter  at  certain  deter^ 
miuate  times^  after  vaccine  inoculation^  in  distinct  parts^ 
but  on  the  same  person. 

6th.  The  inoculation  of  vaccine  matter  at  certain  deter-* 
minate  times  after  variolous  inoculation^  in  distinct  parts^ 
but  in  the  ^ame  person. 

7th.  The  inoculation  of  the  two  morbific  matters  con- 
tiguously^ yet  so  that  either  as  the  vaccine  and  variolous 
grew  to  a  certain  size,  the  matters  intermingled^  or  they 
were  mingled  by  perforating  the  vesicles  to  render  them 
confluent. 

Renuirks. 

1  •  The  inoculation  with  the  matter  of  the  vaccine  and 
variolous  vesiclos  existing  in  the  same  persons,  excited 
simple  regular  vaccina  ana  variola  in  distinct  persons.  ^ 

9.  The  inoculation  with  the  matter  of  the  vesicle  pro« 
duced  by  the  insertion  of  both  vaccine  and  variolous  matter 
commonly  produced  the  vaccina  without  eruptions  :  some- 
times, however,  they  did  occur,  but  the  matter  of  these 
eruptions  did  not  in  two  or  three  trials  excite  either  vaccina 
or  variola^  From  the  irregularity  of  the  pock  of  the  inocu- 
lated part  and  the  eruptions,  it  seemed  reasonable  to  con- 
clude that  perhaps  such  matter  consisted  of  both  vaccine 
and  variolous^  which  was  capable  of  propagating  the  two 
diseases  in  some  instances  conjointly.  The  experiments 
on  this  point,  however,  are  considered  to  be  inadequate  to 
answer  the  question. 

3.  The  trials  of  the  late  Dr.  Woodville  and  the  reporter, 
by  inoculating  with  mixed  variolous  and  vaccine  matter, 
proved  formerTy  that  no  hybrid  disease  could  be  formed : 
out  their  former  conclusion  does  not  now  seem  just,  that 
m  some  instances  the  variolous  disease,  and  in  others  the 
vaccine  done,  was  excited  by  such  matter ;  nor  had  they 
then  the  least  notion  of  cotemporary  agency  of  the  two 
morbific  matters  both  locally  and  constitutionally. 

4.  There  will  now  be  no  difficulty  to  explain  the  in- 
stances of  breaking  out  of  the  natural  small  pox  eruptions 
between^  the  8th  and  14th  day  in  the  vaccine  inoculation, 
without  seemingly  disturbing  the  progress  of  the  vaccine 
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^.  That  many  Jnoculators  do  not  appear  to  have  been 
masters  of  what  was  investigated  by  others,  or  they  h^d 
not  had  sufficient  experience  to  attain  requisite  skill. 

3.  That  a  great  proportion  of  asserted  failures  were  mis- 
taken, either  in  the  patient'^  not  having  the  cow-pock  in 
the  first  instance,  or  the  small  pox  in  the  second.  The  re- 
porter's confidence  will  not  be  at  all  shaken,  until  in  his 
own  practice  he  is  a  witness  to  very  different  cases  from 
those  he  has  hitherto  seen ;  or  until  professional  men,  with 
eaual  opportunities  and  equal  attention,  have  stated  their 
adverse  evidence  to  the  public.  He  is  persuaded  that  the 
subject  of  the  vaccine  disorder  is  now  sufficiently  investi- 
gated for  secure  practice,  and  feels  himself  justifiable  ia 
affirmmg,  that  in  future  the  occurrence  of  the  small  pox  after 
vaccine  inoculation  will  be  imputable  to  the  inocu- 

LATOR  BEING  UNaUALIFIED,  PROVIDED  THE  PATIENT  BH 
OBEDIENT  TO  HIS  DIRECTIONS. 

It  is  necessary  to  notice,  that  the  property  of  vaccine 
matter  in  counteracting  the  agency  of  variolous  matter 
cannot  be  detennined  but  by  a  numoer  of  trials  in  diflFerent 
subjects,  because  either  of  the  two  morbific  matters  may 
act  merely  locally,  and  in  some  cases  may  fail  even  to  pro- 
duce local  effects.  The  reporter,  as  on  former  occasions, 
is  willing,  at  convenient  opportunities,  to  repeat  any  of  the 
trials  to  prove  the  above  results  from  evidence  at  the  Insti- 
tution. 

^  Note. — It  is  a  reasonable  inference,  that  if  a  person  has 
already  received  the  small  pox  matter  into  the  constitution 
at  the  time  of  vaccine  inoculation,  there  will  be  not  only  a 
chance  of  the  a^encv  of  the  vaccine  matter,  so  as  to  antici- 
pate  that  of  the  variolous  altogether,  but  also  of  a  coinci- 
dent agency,  by  whid)  the  small  pox  will  be  mitigated^ 
Hence,  persons  who  had  been  exposed  to  variolous  effluvia 
ought,  of  all  others,  to  be  inoculated  with  vaccine  matter. 

P.  S.  Having  no  doubt  excited  the  most  interesting  cu- 
riosity, and  perhaps  great  doubts  of  the  validity  of  the  con- 
clusions in  the  above  minutes, — if  required  by  our  readers, 
we  shall  ask  permission  to  illustrate  them  by  examples  ia 
practice,  which  are  registered  at  the  Institution  for  insertion 
in  future  numbers. 

IMPERIAL   ACADEMY    OF   SCIENCES,    PETERSBUROH, 

The  minister  of  the  Russian  marine,  vice-admiral 
Tchitchagoff,  has  sent  to  the  academy  a  question  on  the 
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XIX.  InieUigence  and  Miscellaneous  Articles* 

HBSTOIIATION  OP  THE  GR£OORIAN  CALENDAR  IN  FRANCB« 

JtSir  a  decree  of  the  French  conservative  senate^  the  new, 
calendar  is  to  be  abolished^  and  the  old  one  substituted  ia 
its  stead.  The  following  is  an  extract  respecting  this 
change  from  the  registers  of  the  senate^  of  the  9th  ofSepf 
tember : 

Thef  conservative  senate,  assembled  to  the  number  of 
members  prescribed  by  the  90th  article  of  the  act  of  iho 
constitution,  Frimaire  22,  year  8  ^ 

Having  seen  the  project  of  the  senatus -consul tum  drawn 
up  according  to  the  form  prescribed  by  the  57th  article  of 
the  constitution,  of  Thermidor  16,  year  10; 

Having  heard,  on  the  motives  of  the  said  project,*  the 
orators  of  government,  and  the  report  of  the  special  com* 
mission  appointed  on  the  15th  of  Fructidor^  year  13,  de« 
crees  as  follows : 

Art,  I.  Counting  from  the  1 1th  of  Nivose  next,  Jan.  t, 
1806,  the  Gresorian  calendar  shall  be  employed  throughout 
the  whole  of  the  French  empire. 

Art.  11.  The  present  senatus-consultum  shall  be  trans* 
paitted  by  a  message  to  his  impend  majesty « 

The  president  and  secretaries, 
(Signed)     Francis  (de  Neufchateau)  president. 
CoLAUD  and  Porcher,  secretaries. 
Seen  and  sealed. 

The  Chancellor  of  the  Senate  (Signed)  Laplacx. 

The  report  made  to  the  senate,  in  the  sitting  of  Septem^ 
her  9,  1803,  by  the  senator  Laplace,  in  name  of  a  special 
commission  appointed  to  examine  the  project  of  the  senatus- 
consultuni  in  regard  to  the  re-e:ttablis»hment  of  the  Grego- 
rian calendar : 

*'  SENATORS, 

*^  The  project  of  the  scnatus- consul tum  which  was  pre- 
sented to  you  in  the  last  sitting,  and  on  which  you  are  going 
to  deliberate,  has  for  its  object  the  restoration  in  France  of 
the  Gregorian  calendar,  reckoning  from  the  1st  of  January 
1806.  It  is  not  necessary  at  present  to  examine  which  of 
all  the  calendars  possible  is  the  most  natural  and  the  most 
simple ;  wc  shall  only  say,  that  it  is  neither  the  one  we  are 
iJ>out  to  abandon,  nor  that  which  we  propose  to  resume, 
llie  oralor  of  government  has  explained  to  you  with  great 
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If  ihe  year  at  the  midnight  which 
Ins  precedes  the   true  autumnat 
In  ilic  most  rigorouE  manner,  the 
ladling  to  the  same  season  the 
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1  ihe  ihird  year.    The  suppres- 
experience  a  more  considerable 
riliiy  of  iinding  every  moment 
It  at  the  end  of  each  year  the 
Jbed  the  order  of  things  attached 
I  decade,  which  then  Rendered  ad- 
.    The  use  of  a  small  indc- 
Imid  years,  such  as  the  week,  ob- 
and  already  that  period  has  been 
which,  since  the  hiehest  anti- 
ii  lost,  circulates  witfiout  inter- 
mingling with  the  successive 

I'ctiicncc  of  the  new  calendar  is 
the 
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the  embarrassraent  which  it  produces  in  our  foreign  rela- 
tions, by  insulating  us  in  that  respect  in  the  mid^t  of  Eu- 
rope ;  which  would  always  exist,  tor  we  ought  not  to  hops 
that  this  calendar  can  ever  be  universally  admitted.  Its 
epoch  relates  merely  to  our  history :  the  moment  when  its 
year  commences  is  placed  in  a  disadvantageous  manner,  as 
It  participates  in  and  divides  between  two  years  the  same 
operations  and  the  same  labours  :  it  has  inconveniences 
which  would  be  introduced  into  civil  life,  as  the  day  begins 
at  noon,  according  to  the  usage  of  astronomers.  Besides, 
this  custom  would  relate  only  to  the  meridian  of  Paris.  In 
seeing  others  reckon  the  longitude  from  their  principal  ob- 
servatories, can  it  be  believed  that  they  woula  all  agree  in 
referring  to  the  commencement  of  our  year  ?  Two  centuries 
were  necessary,  and  the  whole  influence  of  religion,  to  cause 
the  Gregorian  calendar  to  be  generally  adopted.  It  is  ia 
this  universality,  so  desirable  and  so  difficult  to  be  obtained, 
and  which  it  is  of  importance  to  preserve  when  it  is  ac- 
c[uircd^  that  its  greatest  advantage  consists.  This  calendar 
is  now  that  of  almost  all  the  nations  of  Europe  and  Ame- 
rica :  it  was  a  long  time  that  of  France :  at  present  it  regu- 
lates our  religious  festivals,  and  it  is  according  to  it  that 
wc  reckon  our  centuries.  It  no  doubt  has  several  consir 
derable  defects.  The  length  of  its  months  is  unequal  and 
whimsical,  the  origin  of  the  year  does  not  correspond  to 
that  of  any  of  the  seasons ;  out  it  answers  very  well  the 
principal  oojcct  of  a  calendar,  by  being  easily  decomposed 
into  days,  and  retaining  nearly  the  commencement  of  the 
mean  year  at  the  same  distance  from  the  equinox.  Its 
mode  of  intercalation  is  convenient  and  simple.  It  is  re- 
duced, as  is  well  known,  to  the  intercalation  of  a  bissextile 
every  four  years  ;  the  suppression  of  it  at  the  end  of  each 
century,  for  three  consecutive  centuries,  in  order  to  re-esta- 
blish it  at  the  fourth;  and  if,  by  following  this  analogy,  we 
still  suppress  a  bissextile  every  four  thousand  years,  it  will 
be  founded  on  the  true  length  of  the  year.  But  in  its  pre- 
sent state,  forty  centuries  would  be  necessary  to  remove, 
only  by  one  day,  the  origin  of  the  mean  year  from  its  real 
origin.  The  French  tnathematicians,  therefore,  have  never 
ceased  to  subject  to  it  their  astronomical  tables,  become, 
by  their  extreme  precision,  the  base  of  the  ephemerides  of 
all  enlightened  nations. 

One  might  be  afraid  that  the  return  of  the  old  calendar 
would  soon  be  followed  by  the  re-establishment  of  the  old 
measures.  But  the  orator  of  government  has  taken  care  to 
dispel  that  fear.    Like  him,  t  am  persuaded,  that  instead 

of 


maie  at  Naphs 

■igious  number  of  diflereut  mca- 
P'rancc  and  shackled  its  intciior 
Ifully  convinced  of  the  utility  of 
%wKi,  will  lake  the  most  efiectiul 
I  use  of  them,  and  for  overctMning 
'    3  it  by  old  habits,  which  are 

s  youi'  commission  unanimously 
Ihe  'scnatus-consultum  prcsenled 


KKH  AT  NAPLES. 

[  duke  d'Ascoli,  the  minister  of 
I  t6  government  the  following 

:  which  was  felt  in  this  capital, 

Ingdom  of  Naples,  on  the  86th 

Kig,  has  occasioned,  according  to 

Bitherto  been  received  here,  the 

■ainage : — In  the  capital,  several 

Icnts,  have  been  thrown  down  % 

I  the  ruins  of  the  palace  of  Cor- 

m  greatly  suffered,  and  ihrealeocd 

lif  Cascrta,  and  a  number  of  f»i- 

lieariy  in  the  same  proportion : 

|l.     At  Nola,  a  part  of  the  bar- 

Ivalry,  and  scleral  houses,  sus- 

3  livc-i  were  lost.     At  St.  Mary 

eighlioiirhood  of  Capita),  it 

J  to  the  cavalry  was  almost 

^ven  soldiers   were  killed,  and 

Al  Ncvano,  and  the  envi- 

l-eJ   very   little.      The  town  of 

Idkn  lu  ruins,  and  more  than  a 

I  dead  in  it :  a  part  of  the  inha- 

lig  themselves  to  flight.  During 

li  convulsed  every  thing,  flame* 

Ithe  earth  throughout  an  extent 

1  part  of  the  town  sustained  no 

c  in  which  Isernia  is  sitaaled, 

niello,  and  about  seven  other 

I  similar;  but  the  number  of 

lu  the  town  of  Montefusco 

led;  the  bell  of  the  collepale 

I  was  killed,  and  several  other 

|e  tu»'U  of  Arelliao  shared  the 

same 
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#&me  fate  :  some  persons  and  several  seminarists  perished. 
The  town  of  Chieti  suffered  very  little :  some  houses  only 
ViMtr^  danjaged.  At  Salerno  the  earthquake  was  strongly 
feltf  but  it  occasioned  very  little  loss^  At  Finocella  and 
Mola  di  Barri,  in  Apulia,  nearly  the  same  scenes  took,  place. 
In  the  districts  around  Vesuvius  the  earthquake  was  less 
felt  than  elsewhere;  the  air  having  found  a  way  to  escape 
through  the  volcano/' 

**  Naples  August  10.^ — Mount  Vesuvius  has  lately  made 
such  an  eruption,  that  one  similar  to  it  has  not  been  wit- 
nessed for  a  long  time :  the  lava  ran  down  in  such  quantity, 
and  so  rapidly,  from  the  summit  of  the  mountain,  that  m 
less  than  two  hours  it  reached  the  sea\  In  its  course  it  di- 
vided itself  into  three  parts,  which  ran  between  the  Torre 
del  Greco  and  the  Torre  del  Annonziata :  on  this  account 
it  occasioned  less  damage  than  if  it  had  fallen  in  one  cur- 
rent on  these  twp  towns.  It  is  a  lamentable  spectacle  to 
see  the  vines,  the  corn-fields,  and  the  houses  swallowed  up 
in  a  sea  of  fire,  and  covered  to  the  depth  of  three  toises  with 
iron  ore ;  for  the  lava  which  ran  down  on  this  occasion  had 
absolutely  that  character.  The  queen,  who  was  at  Castel- 
inare,,wa8  not  able  to  return  to  Naples  by  land ;  for  the 
road  is  covered  with  three  causeways  of  lava,  the  least  of 
which  is  three  hundred  paces ;  ana  it  was  also  impossible 
for  her  to  go  to  the  theatre  of  St.  Charles,  to  see  the  repre- 
sentation given  on  her  birth-day.  It  is  much  to  be  feared 
that  this  country  will  experience  the  fate  of  Herculaneum 
and  Pompeii.'* 

Extract  of  another  Letter, — '^  After  the  terrible  earth- 
quake of  the  26th  ult.  we  began  to  resume  a  little  security; 
but  subterranean  noises  being  heard  from  Vesuvius,  an 
eruption  of  the  volcano  was  apprehended,  and  the  mhabi- 
taixts  of  Torre  del  Greco  and  T Annonziata  removed  from 
their  houses,  and  thought  of  providing  for  the  safety  of 
their  persons  and  valuables.  About  a  quarter  past  two  in 
the  ^emoon  Vesuvius  made  an  extraordinary  eruption 
through  the  same  mouth  which  gave  a  passage  to  that  in 
1794-  The  latter  was  even  more  considerable,  having^ 
thrown  out  a  current  of  inflamed  lava,  which  proceeded 
with  great  rapidity  as  far  as  the  plain,  over  a  space  of  about 
four  miles,  and  then  took  its  course  towards  the  sea,  which 
it  reached  in  about  nine  hours. 

**  It  was  observed  that  from  its  ori^n  this  current  divided 
itself  into  two  branches ;  one  in  the  direction  of  Portici^ 
which  luckily  then  turned  aside,  and,  uniting  itself  to  dit 
other^  formed  in  the  middle  a  kind  of  island  of  boiling  lava, 

which 


.7^,  Aerostation,  &fc. 

\i  the  sea ;  where  there  was  seen 

^ ,  a  kind  of  promontory  of 

out  twt:ii[y  minutes  the  whole 

upicil  by  the  lava  continued  in 

lay  say,  a  terrihle  but  astonbb- 

the  inflamed  treefl  presented  the 

ntrasl  with  those  of  the  volcanic 

The  I.iva,  as  has  been  said,  pro- 

ncr  wilh  great  rapidity, carrying 

;  ai)d  nothing  was  seen  in  a 

boiling  foam,  and  eddies  of 

persons  who  were  at  Portici  be- 

hoats  before  the  torrent  of  fire 

Happily  the  habitations  ex- 

d  wc  have  not  learnt  that  any 

lata!  event." 

ugiisc  S(l  estimate  the  loss  sus- 
eanhquake  of  July  the  S6lh  at 
TliL-y  add  the  following  parti- 
ice  to  the  Neapolitan  govem- 
si;nt  to  the  spot  •.—^'  At  Iser- 
\\a^  ?o  terrible,  ihc  earth  opened 
3g  families  were  swallowed  up. 
lies  perished:  at  Massino  84  : 
Angelo-in-Co!la,  43 :  at  Bara- 
119.  Lorenzano  and  Sainl- 
tiruly  destroyed,  A  small  river 
prnviiicc,  and  wlijch  traversed 
was  lobt  at  the  distance  of  four 
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dated  August  3,  says,  "We 
her  account  of  the  progress  of 
by  captain  Kruscnstem.  He  ar- 
iie  met  with  a  favourable  recep- 
M.  Rcsanof,  entertains  hopes 
:ndcd  with  the  best  success. 

has  purchased  the  philoso- 
lerison,  which  is  remarkable  for 
niincni.s,  and  particularly  those 

■nt  which  M.Robertson  intended 

ce  from  I'elersburgh,  has  been 

bud  weather  into  a  common 

ascent. 
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ascent.  The  wind,  which  in  the  morning  had  a  £sivourabIe 
direction,  carried  the  aeronauts  with  great  violence  towards 
the  fialtic.  They  set  out  from  the  academy  of  arts  at  half 
after  eight,  and  terminated  their  voyage  at  the  mouth  of  the 
Neva,  at  about  fifty  paces  from  the  sea.  When  M.  Ro- 
bertson descended  with  his  pupil,  he  resolved  to  ascend 
alone  in  order  to  cross  the  gulf ;  but  the  peasants  having 
drawn  the  ropes  of  the  balloon  too  strongly  to  one  side,  the 
netting  slipped  from  it,  and  therefore  it  was  impossible  for 
him  to  carry  his  desi^  into  execution*  His  imperial  ma*, 
jesty  was  present  at  this  ascent/' 
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Table  of  the  rigid  Ascension  and  Declination  of  Ceres  and 

Pallas  for  November  1805. 
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ZINC. 

^  In  our  List  of  Patents,  page  95  of  our  last  volume,  we 
mientioned  one  granted  to  Messrs.  Hobson  and  Silvester^ 
of  Sheffield,  for  a  method  of  manufacturing  zinc.  The  dis- 
covery of  these  gentlemen  is  curious.  They  have  found  that 
zinc,  at  a  temperature  between  210°  and  300®  of  Fahren- 
heit, is  not  only  very  malleable,  but  may  be  passed  through 
rollers  or  drawn  into  wire.  Zinc  does  not  return  to  its 
former  partial  brittleness  after  being  thus  wrought,  but  con- 
tinues soft,  flexible,  and  extensible,  and  may  oe  applied  to 
many  uses  for  which  this  metal  was  before  thought  unfit. 


PURE 


'eruse. — Death%. 

Liiat  if  lead  a^hcs  be  AsBolved  in  • 
e  nitric  add,  aswMcd  by  a  gentle 
.  filtered,  and  tlieDpr«cipitsted  by 
itpable  powdtT  hv  lerigatkin,  the 
'  and  dried,  will  be  tbe  purest  and 
ibic. 

EATHS, 

jinsunt,  died  at  his  house  in  Great 

13d  year  of  his  age,  Mr.  William 

idscape  engraver.     He  was  edn- 

I  engraved  heraldry  on  plate;  but 

dscape  after  Wilson,  so  as  to  ob- 

Sofiety  for  the  t^icouragemcnt  of 

he  precursor  of  talent  of  a  superior 

Taris,  at  that  time  the  chief  tt- 

tudy  of  engraving,  for  improve- 

'    iiccessively  under  Aliamet  and 

tvhnm  he  imbibed  the  leading  ' 

ig  which  he  afterwards  adopted 

he  enjfraved  a  large  plate  of  a 

:he  manual  dexterity  of  Wille  was 

ibably  contributed  not  much  to 

he  always  spoke  of  Wille's  in- 

;ngland,  the  success  of  Woollett 
id  set  the  fashion  in  that  depart- 
le  disdained  tu  copy  what  he  did 
inllucnce  of  fashion  in  art, 
■e  of  his  style,  and  continued  to 
s  pupils.  Nature,  Vivares, 
|lhc  French  school. 

are  after  Zuccarelli  and  Both  i 
containing  probably  his  best  en- 
of  Great  Britain,  after  Heame} 
,  after  Farington ;  and  Smiths 
;f  excellence  coosisting  in  his 
[^ceral  effect  of  his  chiaro-s'curo, 
mori;  beneficiilly  employed  in 
and  hence  he  gmeralfy  worlced 
ipils,  who  were  latterly  hia  ojvn 
nanners  were  unassuming,  hia 
lilting,  and  his  morsd  character 
nt  from  home,  hot  Bv'ed  in  the 
ihy  family,  who  are  now  de- 

The 
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The  death  of  the  celebrated  Klaprotb,  of  Berlin^  has  been 
announced  in  some  of  the  foreign  journals.  We  are  happy 
to  state  that  this  intelHgence  is  not  correct.  He  enjoys 
good  health,  and  is  now  in  his  sixty^^second  year. 

M.  Justus  Klaproth,  professor  of  jurisprudence  in  the 
university  of  Gottin^n,  well  known  oy  the  learned  works 
which  he  has  published  on  that  subject,  died  on  the  10th 
of  February  last,  in  his  seventy-seventh  year. 

M.  Alexander  Saverien,  engineer  of  the  French  marine, 
died  on  the  28th  of  May  last,  m  his  eighty-fifth  year.  He 
has  been  long  known  to  the  scientific  world  by  his  writings 
on  navigation,  and  the  theory  of  building,  riggin^>  and  ma- 
noeuvring of  ships ;  accounts  of  instrument  tor  making 
observations  at  sea;  his  murine  dictionary;  a  dictionary  of 
the  mathematics;  a  dictionary  of  architecture;  history  of 
modem  philoisophers,  and  history  of  the  progress  of  the 
human  understanding.  For  many  of  his  latter  years  he  was 
poor  and  infirm,  an,a  was  much  indebted  to  the  cares  of  a 
servant  who  attend^  him  from  attachment*  He  has  left  a 
widow  likewise  in  want,  and  very  aged. 

LIST  OP  PATENTS  FOR  NEW  IKTBNTIONS. 

To  John  Nyren,  of  Bromley,  in  the  county  of,  Mid- 
dlesex, muslin  bleacher  and  tambour  worker  ;  tor  printing 
fancy  patterns  on  silk  and  cotton  lacenet^  instiead  of  tam- 
bouring or  woij^ing  them  ia  colours.    Datedt  September  S7, 

1803. 

To  Stephen  Clubb,  of  Colchester,  in  the  county  of 
Essex,  millwright ;  for  an  improved  mangle.  i>iited  Sep- 
tember Q7,  1805. 

To  James  Macnau^tan>  of  Great  Queen-street^  Lin- 
coln's Inn  Fields,  in  the  county  of  Middlesex^  ironmonger; 
for  a  stove  or  grate  and  range  upon  a  new  construction,  by 
which  rooms  wilt  be  much  more  efiectually  warmed  than 
they  now  are^  and  the  chimneys  prevented  n-om  smoking. 
Pated  Seplonber  e7>  1805. 

To  John  Syods,  of  Fountain  Stairs,  Rotherbithc  Wall, 
in  the  county  of  Surrey,  mathematical  instrunient  maker; 
for  a  steering  amplitude  or  azimuth  compass  and  scale  for 
finding  and  woiking  the  course  of  shipe  at  sea.  Dated  Oc- 
tober 7)  1805. 

To  Daniel  Desormeaux,  of  Barking,  in  the  county  of 
Essex,  surgeon,  and  apothecary,  and  Samuel  Hutchings, 
of  Ilford,  m  the  said  parish  of  Barkings  T^^Y^^  >  ^r  their 
improvements  in  the  making  and  manufacturing  of  wax, 
spermaceti,  and  tallow  cand^s.    Dated  October  22,  1805. 
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XX*  Account  of  the  Goats  of  Angora  t  in  a  Letter  Jron^ 
Af.  Chancey,  to  M.  PiCTET,  of  Geneva*^ 

X  HE  kind  of  goat  which  is  known  in  Europe  by  the  iianle 
of  the  Goat  of  Angora,  is  not  the  only  one  which  exists  in 
Natolia  and  in:  the  environs  of  this  city.  We  find  there 
also  another  kind,  more  common  and  more  resembling  that 
of  Europe.  Travellers  have  imperfectly  described  thode  two 
races,  wnich  are  perfectly  distinct;  and  hence  arises  the  un- 
certainty that  prevails  in  Europe  respecting  the  products  of 
each.  We  cannot  remove  this  uncertainty  but  by  a  posi- 
tive description  of  each  of  the  two  races.  This  distinction 
tvill  prevent  us  in  future  from  confounding  the  short  wool 
of  the  one  kind,  which  is  somewhat  like  cotton,  with  the 
long  and  silky  hair  of  the  other.  The  two  races  of  goats 
in  the  neighbourhood  of  Angora  are  known  by  the  names  of 
kara-eueschy  and  tistik-gueschy. 

1 .  The  kara-guescky  or  scys  (or  black  goat)  is  the  com- 
mon goat,  resembling  that  of  Europe;  and  is  found  in 
Syria,  Natolia,  and  all  the  East.  Its  fleece  is  blacky  or  of  ti 
deiep  brown.  The  hair  is  long  and  straight,  sufficiently  fine 
at  the  end  which  is  fixed  in  the  skin,  but  more  blaclc  and 
coarse  at  the  other  end.  The  kara-gueschy  is  shorn  every 
year.  His  hair  is  of  a  grosser  quality,  ana  is  not  exported 
abroad,  but  employed  m  these  places  for  making  coarse 
stuffs  for  tents,  and  for  sacks  lilce  our  hair  sacks.  This 
fleece  of  Angora  is  not  more  valued  than  the  other  goat 
fleeces  of  the  East.  Its  value  in  these  places  is  thirty  paras 
for  the  ocque  of  400  drachms.  Under  this  hair,  and  upon 
the  very  skin  of  the  animal,  there  is  another  fleece  finer 
and  shorter.  It  is  composed  of  slender  hairs,  of  which  the 
length  varies  from  an  inch  to  an  inch  and  a  half.  These, 
by  their  mixture  at  the  root  of  the  longer  hairs,  form  a 
short  wool  of  a  cotton-like  substance  and  of  a  ydlowish 
gray  colour.  This  part  of  the  fleece,  which  is  by  far  the 
tnost  precipus,  is  obtained  by  throwing  water  saturated  with 
lime  upon  the  side  of  the  animal  while  it  is  yet  covered 
tvith  hail".  In  a  few  minutes  the  hair  and  the  down  detach 
themselves  from  the  skin,  and  afterwards  are  easily  sepa- 
rated from  each  other. 

The  wool  of  the  kara-gueschy  is  imported  rough  into 
Europe,  where  it  is  known  by  the  name  of  Goat's  hair. 
tt  is  employed  in  different  manufactures,   particularly  in 

*  From  BUhotfteque  Britannique,  No.  198. 

Vol.  23.  No.  90.  l^av.  1805.        G  hat. 
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tistik-ffueschy,  which  is  as  fine  at  the  top  as  at  the  roots, 
and  wTiich  are  not  mixed  near  the  skin  with  any  other  soft 
wool  or  down.  This  wool  or  down  of  which  we  speak 
belongs  exclusively  to  the  kara-gueschy  breed,  and  is  en- 
tirely a  stranger  lo  the  real  goat  of  Angora. 

This  difference  alone  furnishes  an  obvious  mark  of  di- 
stinction between  the  two  breeds.  There  are,  besides,  many 
others,  of  which  one  is,  that  the  kara-gueschy  multiplies 
its  species  throughout  all  the  East,  while  the  tistik-gueschy 
is  confined  to  the  soil  of  Angora.  It  is  found  only  in  this 
city,  or  its  environs  to  the  distance  of  15  leagues.  At  a 
greater  distance  the  race  is  bastardized ;  the  wool  becomes 
coarser,  and  the  value  of  the  animal  is  much  inferior  to  that 
which  constitutes  the  riches  of  the  city  from  which  it  takes 
its  name. 

The  territory  of  Angora  is  composed  of  mountains  a  little 
elevated,  on  which  the  snow  generally  lies  for  two  months 
of  the  year,  and  which  afford  numerous  springs  of  fresh  and 
wholesome  water.  The  rivulets  which  are  thus  formed  fer- 
tilize the  soil,  which  is  coveted  with  pasture  grass.  As 
soon  as  the  cold  has  abated  they  conduct  the  tistik-gueschy 
to  these  mountains,  where  they  pass  the  mild  season,  chan- 
ging their  pasturage  in  rotation  every  day,  and  continually 
exposed  to  the  air.  It  is  only  on  the  winter  nights  that  they 
are  allowed  houseing  in  sheepfolds.  \ 

The  goats  of  Angora  graze  in  herds  of  from  two  hundred 
to  eight  hundred  in  auinbcr:  the  females  and  bucks  mixed 
indiscriminately.  The  latter  are  higher  and  stronger  than 
the  former ;  ihcir  hair  is  like  theirs,  white  and  curled,  but 
not  so  fine.  The  flesh  of  the  tistik-gueschy  is  better  than 
that  of  the  ordinary  goat.  It  is  killed  for  consumption  after 
five  years  of  age  ;  for  at  this  age  the  hair  becomes  coarser, 
and  the  fleece  is  less  esteemed. 

The  tistik-gueschy  is  shorn  yearly,  after  being  bathed  in 
running  water.  Their  hair  is  clipped  with  long  iron  scis- 
sars.  The  fleece  of  the  females,  which  is  more  esteemed 
than  that  of  the  males,  weighs  from  350  to  400  drachms. 
Their  fleeces  are  all  spun  on  the  spot ;  and  it  is  a  remark- 
able fact,  that  the  place  consumes  their  entire  product, 
without  allowing  any  exportation.  The  reason  is,  that  it 
is  to  this  manufacture  the  inhabitants  of  Angjora  owe  their 
subsistence,  and  they  are  jealous  of  preserving  it* 

Nothing  is  more  simple  than  the  process  employed  at 
Angora  to  work  the  wool  of  the  tistik-gueschy.  As  soon 
as  the  animal  is  stvipt^  the  fleece  is  combe4  with  a  long  iron 
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The  price  of  the  tistik-gueschy  at  Angora  is  from  10  to 
13  piastres  for  the  females,  and  from  12  to  15  for  the 
males.  We  mij^ht  easily  obtain  a  little  flock.  The  journey 
to  Aleppo  wourd  take  from  20  to  24  days  in  the  fair  seasoh. 
From  Aleppo  it  would  be  proper  to  send  the  herd  to  Lat- 
takrch,  and  from  thence  to  Cyprus,  where  vessels  for  France 
are  always  to  be  found. 

It  would  be  necessary  for  the  success  of  this  experiment 
to- make  some  peasants  of  ihe  country  accompany  tne  flock. 
They  are  to  be  hired  at  Angora.  Their  payment,  which 
however  it  is  difficult  to  calculate  exactly,  will  be  altogether 
more  than  a  thousand  piastres  per  annum. 

After  having  showed  the  facility  of  an  experiment  which 
might  eventually,  propagate  in  France  a  precious  breed  of 
animals,  and  which  is  not  to  be  found  m  Europe^  it  re- 
mains to  obviate  an  objection  which  will  undouDtedly  be 
advanced,  but  which  it  is  of  consequence  not  to  leave  ac* 
credited. 

We  have  seen  above,  that  it  is  to  the  salubrity  of  the  wa* 
ters  and  the  nature  of  the  soil  of  Angora  that  the  people  of 
this  country  attribute  the  fineness  of  this  animal's  neece. 
In  fact,  at  the  distance  of  more  than  15  leagues  from  An- 
gora this  race  is  not  to  be  found,  either  on  the  side  of  Er- 
zerone  or  in  the  other  parts  of  Natolia.  The  very  animals 
which  are  sent  there  degenerate.  It  might  seem,  therefore^ 
that  it  would  be  impossible  to  preserve  the  breed  in  France. 
But  it  is  easy  to  answer  this  by  a  recent  example,  and  one 
actually  well  known  in  France  :  I  mean  the  Merinos  of 
Spain.  Who  can  doubt  that  suitable  care  and  attention 
would  produce  on  the  goats  of  Angora  the  same  effect  that 
they  have  produced  on  this  precious  race  of  animals  ? 

In  fact,  the  same  prejudices  which  prevail  at  Angora  ex- 
isted and  still  continue  in  Spain.  The  proprietors  and  the 
majoros  di  domos  are  all  persuaded  that  tne  pure  race  of 
the  Merinos  belongs  exclusively  to  their  soil.  They  are  as- 
sured, besides,  ihat  the  purity  of  the  breed  is  owing  to  the 
continual  Journeys  which  their  flocks  make  from  the  moun- 
tains of  Leon  to  tho.*e  of  Andalusia.  From  this  conceit 
arises  the  facility  with  which  they  allow  the  breed  to  be 
imported  for  propa2ation  into  France,  lliis  opinion  ap- 
pears also  to  be  verfned  in  the  places  themselves ;  for  toe 
Merinos  which  settle  at  Segovia,  known  by  the  name  of 
piarraSy  degcneraie  from  the  ihat  year,  and  ineir  wool  loses 
there  in  value  from  20  to  25  per  cent. 

But  the  consequence  drawn  from  this  fact  against  the 
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*'  I  repeatedly  informed  him,  that  his  employment  was 
the  cause  of  his  disorder,  and  desired  him  to  relinquish  it, 
or  invent  some  method  to  do  his  work  standing.  This 
bint,  and  his  corporeal  sufferings,  prompted  him  to  the 
invention.'  That  it  answers  the  purpose,  1  have  reason  to 
believe,  as  he  and  ohers  use  it.  He  is  now  free  from  com- 
plaints, and  so  improved  in  his  corpulence  and  countenance, 
that  he  is  not  like  the  same  man,  and  for  years  has  had  no 
occasion  for  medicine." 

See  Plate  IV.     \ 

A,  the  bed  for  the  closing-block,  and  to  lay  the  shoe  in, 
"  whilst  sewing. 

B,  the  closing-block. 

C,  a  loose  bed -to  lay  the  shoe  in  whilst  stitching;  the 
lower  part  of  which  is  here  exhibited  reversed,  to  show  how 
it  is  placed  in  the  other  bed  A. 

D,  the  hollow  or  upper  part  of  the  loose  bed  C,  in  which 
the  shoe  is  laid  whilst  stitching. 

£,  a  table  on  which  the  tools  wanted  are  to  be  laid. 

F,  an  iron  semi -circle,  fixed  to  each  end  of  the  bed  A, 
to  allow  the  bed  to  be  raised  or  depressed.    This  half  circle 
'  >moves  in  the  block  G. 

H,  another  iron  semi-circle,  with  notches,  which  catch 
upon  a  tooth  in  the  centre  of  the  block,  to  hold  the  bed  in 
any  angle  required.  This  semi-circle  moves  sidewise  on 
two  hooks  in  staples  at  each  end  of  the  bed. 

I,  the  tail  or  stem  of  the  bed  A,  moving  in  a  cylindrical 
hole  in  the  pillar,  enabling  the  bed  to  be  turned  in  any  re- 
quired direction,  and  which,  with  the  movement  F,  enables 
the  operator  to  place  the  shoe  in.  any  position  necessary. 

K,  the  pillar,  formed  like  the  pillar  of  a  claw  table,  ex- 
cepting the  two  side  legs  being  in  a  direct  line,  and  the 
other  leg  at  a  right  angle  with  them. 

L,  the  semi-circle  H,  shown  separately,  to  explain  how 
it  is  connected  with  the  staples,  and  how  the  notches  are 
formed. 

M,  the  tail  or  stem  of  the  bed  A,  and  the  lower  part  of 
the  bed  N,  shown  separately,  to  explain  how  the  upper 
part  of  the  bed  is  raised  or  depressed  occasionally. 
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from  his  speculations,  the  artist  from  his  profession,  or  the 
manufacturer  from  his  industry,  a  more  certain  and  even 
result  might  be  expected  from  the  infinite  sources  of  com* 
merce.  It  is  evident  that  the  heaviest  oppre^ion  on  trade 
is  occasioned  by  state  necessities  :  the  armies,  and  the  reve* 
nue  requisite  to  support  wars  and  the  paraphernalia  of  na- 
tions, are  obtained  at  the  expense  of  its  capital  and  the  most 
efficient  instruments  of  labour.  But  this  expense,  great  as 
it  is  directly,  is  often  increased  indirectly  by  those  regula- 
tions which  governments  have  promulgated  for  rendering 
commercial  enterprises  subservient  to  political  purposes. 
Experience  has  proved  that  commerce  furnishes  the  most 
powerful  engine  of  war,  and  statesmen  respect  trade  only 
for  the  aids  which  it  yields  in  war :  it  is  always  with  a  re- 
ference to  war  that  it  receives  the  encouragement  of  states- 
men. The  view,  for  instance,  with  which  the  British  go- 
vernment has  so  assiduously  encouraged  the  fisheries,  had 
certainly  for  its  object  the  rearing  of  seamen  for  tlie  navy, 
as  mucn  as  the  local  improvement  of  the  districts  conti- 
guous to  the  fishing  stations.  The  navigation  act,  while  it 
has  tended  to  increase  the  number  of  ships  and  sailors,  and 
thereby  promoted  the  naval  superiority  of  Great  Britain, 
has  been  perhaps  detrimental  to  the  extension  of  her  trade 
in  general  by  occupying  so  much  capital  in  the  value  of 
ships  of  war,  and  so  many  men  in  manne  labour*  But  the 
navigation  act  being  one  of  those  regulations  of  trade  which 
arise  out  of  political  interests,  it  leads  us  to  consider  the 
second  thing  proposed,  namely,  how  far  such  regulations 
or  restrictions  ought  to  extend;  in  the  consideration  of 
which  it  may  be  as  well  to  advert  to  what  ought  to  be  the 
commercial  policy  of  Great  Britain. 

The  political  respectability  of  Great  Britain  demands,  as 
essential  to  her  preponderancy,  the  preservation,  perhaps 
the  extension,  of  her  naval  superiority.  Therefore  the  at- 
tention of  government  should  be  directed  to  foster  those 
branches  of  trade  that  will  employ  or  increase  her  shipping, 
and  at  the  same  time  encourage  her  manufactures.  To  ac- 
complish this,  British  commerce  must  be  confined  to  British 
ships,  and  all  the  articles  of  Britsh  trade  permitted  to  pass 
wherever  the  merchant  conceives  a  likelihood  of  obtaining 
profit.  We  must  even  shake  off  that  antiquated  prejudice 
which  still  makes  a  distinction  between  agriculture  and 
trade,  and  consider  agriculture  as  only  one  of  the  many 
divisions  of  trade ;  we  must  cease  to  believe  that  com  more 
than  any  other  commodity  requires  a  particular  system  of 
laws ;  and  if  we  can  import  our  corn  cheaper  than  it  can  be 
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thiise  win  are  dependent  on  in- 
!■  furiile  tracU  ot  America  pre- 
it  which  iheBritisli  empire  should 
By  limiting  the  sujiphcs  which 

kingdom  might  draw  trom 
lu  of  Bniish  vessels,  the  quantity 
I  necessarily  augment;  and  the 
ii  advantage  in  attending  more 
I  navigation,  and,  eradually  relin- 
ihc  seas  which  tney  are  as  gra- 
ihc  niasttry  which  we  still  pos- 
aid,  that  such  a  restriction  as  is 
ihe  Americans  to  countervail  us, 
[imJucc  ill  British  vessels.  But 
mid  rtclif'y;  for  we  are  yet  SufH- 
lorican  produce  to  wait  patiently 
re.  In  the  present  state  of  Arae- 
thai  agriculture  more  than  com- 
ic iiihabitantsj  so  that  the  very 
■dnic  in  to  the  aid  of  our  advan- 
i.il  to  ihem. 

that  shoviUi  he  considered  here. 
le  commercial  policy  of  Great 
omnioii.-.iion  to  the  British  mer- 
irei^n  colonies,  and  to  prevent 
trading  wiih  the  British  colo- 
(oimer  we  may  obtain  the  latter: 
^  1(1  increase  our  shipping,  we 
ion  lo  foreigners  in  tneir  own 
desire  lo  become  navigators  by 
luis  the  nature  of  firitisH  restric- 
tions 
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tions  on  trade  ought  to  extend  no  further  than  so  to  press 
against  the  commercial  systems  of  other  countries  as  to  give 
them  a  bias  opposite  to  our  own.  When  more  is  attempted, 
the  consequences  will  revert  upon  ourselves  in  losses  which 
can  neither  be  calculated  nor  by  any  after  lenity  remedied. 
But  a  few  facts  will  more  clearly  illustrate  this  truth  than 
any  general  reasoning,  especially  if  a  series  can  be  produced 
that  obviously  originated  in  an  act  of  government.  Let  us^ 
however,  previously  consider  some  of  those  instances  of  the 
folly  of  partial  restrictions  on  trade,  of  which  the  conse- 
quences nave  not  been  distinctly  ascertained,  and  of  which 
the  records  are  more  imperfect. 

During  a  long  period  the  principal  trade  of  Scotland  was 
its  fisheries ;  and  the  acts  of  the  Scottish  legislature,  com- 
mencing with  the  reign  of  the  first  James  ot  that  kingdom, 
exhibit  the  unremitted  attention  which  the  fisheries  received 
from  the  government.  It  would  be  inconsistent  with  the 
limits  of  an  essay  to  trace  here  the  various  effects  produced 
by  the  different  laws  which  were  deemed  essential  to  the 
improvement  of  the  fisheries :  but  it  is  not  foreign  to  the 
purpose  to  call  the  attention  of  the  reader  to  some  of  those 
steps  by  which  the  Scottish  nation  advanced  towards  that 
great  commercial  enterprise  the  Darien  expedition. 

From  14S{4,  in  which  a  tax  w^  imprudently  levied  on 
the  exportation  of  herrings,  till  1493,  the  Scots  appear  to 
have  regularly,  and  with  different  degrees  of  success,  pro- 
secuted their  fisheries.  In  the  year  1493,  the  naval  spirit 
of  that  adventurous  prince  James  IV.  prompted  him  to 
undertake  a  variety  of  plans  to  raise  seamen  for  the  navy 
which  he  was  then  building ;  and,  among  others,  to  obtain 
an  act  perhaps  the  most  extraordinary  in  its  provisions  that 
ever  passed  the  legislature  of  any  state.  Although  the  49th 
cap.  of  James  IV.  did  not,  and  indeed  could  not,  produce 
such  a  sudden  increase  of  mariners  as  his  impatient  genius 
demanded  for  its  projects,  it  must  be  regarded  as  one  of 
th6se  bold  interpositions  of  authority  that  generate  a  suc- 
cessive train  of  consequences,  and  become  epochs  in  the 
history  of  the  affairs  to  which  they  relate.  By  it  the  bo- 
roughs and  towns  were  commanded  to  build  busses  and 
vessels  for  the  fisheries,  and  to  send  all  idle  persons  on 
board.  How  far  this  preposterous  law  was  carried  into  exe- 
cution is  not  our  present  business  to  examine ;  it  is  how- 
ever well  known,  tnat  in  the  reign  of  James  IV.,  animated 
by  his  example  and  influence,  the  Scots  had  reached  a  high 
degree  of  maritime  power.  We  may  therefore,  without 
adverting  to  what  may  have  been  done  before,  presume  to 

say 
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a  foundation  was  laid  for  a  nursery 
id  that,  though  no  other  record 
;  3iibser|uenl  reigns  would  prove 
ed  to  engage  the  attcntiuti  of  the 
idoiilttedly  they  would  be  affected 
jirmation  and  of  the  civil  wars,  but 
ivhich  is  generally  imagined.  For 
to  industry'  do  not  readily  enter 
,  particularly  if  their  industry  be 
,   that  both  the  reformation  and 
Igcd  by  the  ijhicfcatns  and  thetrad- 
aiid  towns  would,  nu  dnubt^  take 
III  of  events  during  tho«e  two  tii- 
to  such  a  degree  as  the  lactious 
lory  clans  were  incited.     There- 
e  various  laws  which  were  passed 
.  for  the  encouraeement  of  the 
L  regard  them  as  directed  to  their 
lablislinient.     And  when  we  pass 
nts  till  the  year  l694,  in  which 
projected,  wc  can  easily  under- 
bccii  then  in  Scotland  a  number 
the  lirst  to  embark  in  an  cnlcr- 
iily  an  unprecedented  reward  of 
t  with  which  that  expedition  was 
■)  which  it  w  as  executed,  reflects 
Si-niilsli  nation  as  the  policy  by 
sgraccs  the  disposition  and  reign 
^lish  and  Dutch  East  India  com- 
ets of  the  advantageous  situation 
cd,  influenced  William  to  coun- 
pvivate  partialities,  and  an  i^o- 
of  tnide,  induced  him  to  destroy 
stering  would  iiavc  extended  the 
I.   The  consequence  of  William'a 
n  the  ruins  of  the  Darien  colony  ; 
ih  the  expedition  were  for  ever 
lisheries  were  for  many  years  after 
Dutch  in  the  interval  obtained 
ce  for  their  herrings  in  the  mar- 
on  in  the  amount  of  the  fisheries 
proper  knowledge  of  the  trade 
icd,  and  for  nearly  a  century  since 
re  been  annually  occupied  with 
restore  that  knowledge.     It  is  as 
[rical  truth  whatevcE,  that  prior  to 
the 
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the  Darien  expedition  the  Scottish  fishers  practised  the 
deep*sea  herring- fishery,  which  the  Dutch  have  so  long  so 
successfully  followed ;  and  it  is  equally  well  known  to  every 
one  who  has  at  all  attended  to  the  subject,  that  such  has 
been  the  total  ignorance  of  that  method  of  fishing  among 
the  Scots,  that  up  to  the  last  year  not  one  vessel  was  fitted 
out  fipom  any  port  in  Scotland  for  many  years  before.  It 
IB,  however,  \Vitl>  no  small  degree  of  satisfaction,  that  I 
have  it  in  my  power  to  be  the  first  to  record  that  several 
vessels  are  this  year  equipped  for  that  purpose  from  the 
Clyde.  But  the  diminution  of  the  trade,  and  the  loss  of 
the  fequisite  knowledge,  did  not  close  the  effects  of  Wil- 
liam's interference  with  the  Darien  expedition ;  the  revenue 
c^thc  kingdom  is  burthened  with  heavy  bounties,  that  can 
only  be  described  as  the  means  of  prolonging  the  precarious 
loch  fishery ;  and  large  sums  are  annually  voted  to  force 
upon  the  inhabitants  of  the  Iliglilands  of  Scotland  that  in- 
dustry and  civilization  which  would  probably  have  gradu- 
ally arisen  from  the  extensive  commerce  that  would  have 
flowed  in  upon  the  mother  country  from  the  Darien  colony. 
Independent  of  the  pecuniary  consequences  of  impolitic 
restrictions  on  trade,  they  are  often  the  cause  of  political 
evils  also.  Tlie  American  war,  and  all  that  has  resulted 
from  the  consblidation  of  the  United  States,  will  be  found 
to  have  originated  in  those  severe  limitations  with  which 
the  trade  of  the  colonies  was  harnessed  to  fonvard  the  pro- 
sperity of  the  mother  country,  although  the  separation  of 
the  colonies  has  been  ascribed  to  the  financial  schemes  of 
the  British  ministry.  The  spirit,  as  well  as  the  letter,  of  the 
navigation  law  was  enforced  upon  the  colonies  with  a  de- 
gree of  rigour  altogether  obnoxious  to  the  free  genius  of 
trade.  The  colonics  were  compelled  to  send  their  produce 
to  Great  Britain  in  vessels  belonging  to  British  subjects, 
and  from  Great  Britain  the  rest  of  the  world  was  supplied 
with  Anglo-American  produce.  By  this  restriction  the  co- 
lonies were  obliged  to  furnish  themselves  from  British  mar- 
kets with  the  necessaries  or  luxuries  that  they  required, 
which  being  of  greater  value  than  their  produce,  in  time 
accumulated  a  debt  against  them  to  so  great  an  amount, 
that  to  be  released  from  it  formed  the  reason,  and  the  tax- 
bills  furnished  the  pretext,  for  throwing  off*  the  yoke  of  the 
mother  country.  Had  the  British  government,  instead  of 
expecting  to  draw  from  the  colonies  a  direct  revenue,  made 
such  political  arrangements  as  would  have  allowed  them  to 
trade  immediately  with  the  states  of  Europe,  we  should  not 
now  have  been  consoling  ourselves  with  the  absurd  asser- 
tion. 
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ntrtcen  provinces  was  a  benefit  to  the 
s  betii  permitted  to  trade  imuic 


■ope, 


a  flow  of  wealth  would 


that  uiiimately  would  liave  assisted 

Jwhn,  instead  of  holding  her  bovct' 

lie  slender  tie  of  opinion,  niie;ht  have 

i  internal  taxation,  such  a  formidft- 

K-rica  as  would  have  prevented  llie 

and  in  periods  of  necessity  would 

L-iih  the  greatest  effect.     Bat  froni 

s  let  us  turn  to   the  consideration 

I  that  tlie  mercantile  machine  of  our 

1  only  one  that  has  been  deranged  by 

ItatLrfmen,  I  am  induced  to  quote  an 

s  of  liujsia  that  is  most  distinct  and 

Ihc  iron  mines  of  Russia,  abont  the 
§  their  hiads  that  the  iinmensc  forests 
c  diminishing  bo  rapidly,  that  un- 
I  timber  were  prohibited  a  scarcity  of 
I  they  infected  the  government  with 
onscqueiice  of  which  the  exportatioa 
lly  prohibited.  The  Brilisn  vessels 
I  obtain  deals  to  make  up  their  car- 
ore  obliged  to  take  a  lareer(juantity 
Ihich  was  raised  so  high  Inat  it  could 
Iqnatc  profit  m  the  British  markets ; 
»t'  Russian  iron  consumed  by  Great 
lllv  decreasing  for  several  years  be- 
Lstened  the  diminution.  In  the  year 
Ine  imported  from  Pelershurgh  nearly 
Ji  1801  the  quantity  was  under  6000. 
I  this  measure  of  the  Russian  govern- 
liat  law  of  ours,  which  was  passed  in 
Insurance  of  French  vessels,  or  their 
Bry  during  the  war  with  France;  in 
T-egiilar  offices  of  insurance  were  esta- 
J  tlie  principal  ports  of  France ;  and 
Btcd  between  the  two  countries,  the 
Ivay  sj  readily  to  their  own  insurance 
Ificr  regained  that  part  of  their  com- 
m»'e  t'nnnerly  received  in  premiums. 
Iniucli  time  in  quoting  detached  in- 
I  hmiiiii^  the  modes  and  objects  of 
I  to  show  that  the  country  gentlemen 
low-minded  jealousy  of  the  progress 
wnicb 
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^hich  the  Irish  had  made  in  agriculture  and  farming,  to- 
wards the  close  of  the  17th  century,  have  abridged,  bej'ond 
the  possibility  of  remedy,  the  staple  of  England,  her  woollen 
manufactures.     In  the  reign  of  Charles  II.,  conceiving  the 
produce  of  their  estates  considerably  reduced  in  value  by  the 
free  importation  of  cattle  and  grain  from  Ireland,  they  suc- 
ceeded in  setting  aside  the  general  interest  of  the  country 
by  obtaining  a  law  to  prohibit  the  importation  of  such 
commodities.     The  Irish,  being  thus  prevented  from  im- 
porting into  England,  were  obliged  to  salt  what  they  could 
not  find  consumption  for  ^at  home,  and  export  it  to  other 
countries  for  a  market  5  by  which  that  great  branch  of  Irish 
trade,  the  exportation  of  salted  provisions,  was  established. 
It  was  lon^r,  however,  before  a  sufficient  foreign  consump- 
tion could  DC  obtained,  so  that  their  sheep  were  allowed  to 
increase  for  the  sake  of  wool  alone  ;  by  which  that  com- 
modity was  rendered  much  cheaper  in  Ireland  than  in  Eng- 
land*   The  cheapness  of  wool  in  Ireland  enabled  the  Irish 
ti>  set  up  woollen  manufactures  of  their  own,  which  soon 
rivalled  those  of  England ;  so  that  the  English  merchants, 
finding  themselves  equalled  by  the  Irish,  brought  down 
another  misfortune  upon  the  general  interests  of  the  coun- 
try.    In  \609  an  act  was  passed  to  prohibit  the  exportation 
ot  woollen  manufactures  from  Ireland  to  any  place  except 
to  England  and  Wales ;  even  to  England  and  Wales  the 
exportation  was  so  unmercifully  restricted  that  this  was  an 
indulgence  in  words  only :  the  consequence  was,  that  many 
of  the  irish  manufacturers  were  obliged  to  seek  employ- 
ment in  foreign  countries ;  and  the  greater  number  went  to 
France :  by  them  the  woollen  manufactures  of  that  king- 
dom were  established,  and  by  their  connection  a  clandes- 
tine exportation  of  wool  from  Ireland  was  carried  on ;  so 
that  the  French  soon  made  sufficient  cloth  for  themselves, 
and  became  our  rivals  in  foreign  markets. 

It  is  therefore  evident,  both  from  the  nature  of  the  thing, 
and  the  variety  and  number  of  instances  which  might  be 
given,  that  freedom  is  not  more  essential  to  commerce  than 
immediate  legislative  interference  is  pernicious.  Mankind 
are  always  refi;ulated  in  their  undertalcings  by  the  character 
of  existing  circumstances;  and  the  objects  of  trade  vary 
with  political  occurrences,  which,  generally  originating  from 
causes  ihe  most  obscure,  are  placed  beyond  the  control  of 
preconcerted  schemes,  and  frequently  exhibit  the  reverse 
of  their  prospective  estimate.  Hence  it  is  that  laws  foundde 
on  particular  incidents,  and  intended  to  promote  temporary 

purposes 


n  of  Muriate  of  Tin. 

Ktmenl,   must  in  their  operation 
lat  are  pr    '      ' 
of  events  of  i 


Ifram  what  are  previously  supposed 
alculalile 


e  extent 


n  o/"  Tin  iit  part  decomposed  into 
§{/  Tin.     By  M.  Bucholz*. 

n  the  view  of  preparing  tlia- 
Iseven  pounds  of  the  finest  English 
T"  of  muriatic  acid  weighing  I-ISO, 
J  there  still  remained  from  3  to  34- 
|cd.  The  next  day  the  matter  was 
Liid  had  the  consistency  of  syrup. 
J  a  pound  of  water  J,  which  swam 
fthc  end  of  an  hour,  \\'hik  I  ex3- 
Berved  with  astonishment  that  the 
licutarly  its  running  particles,  were 
ftf  lances,  needles,  blades,  &c  of 
\  length  from  a  quarter  of  an  inch 

fcme  time  after  repeated  the  opera' 

I  to  see  the  same  appearance  again 
limseif,  hy  all  possible  trials,  that 
I  was  absolutely  puic.  The  author 
ns  of  this  phaenouiciinn,  which 

I  found  in  opposition  to  the  rules 

Kf  Kant  on  the  perfect  cqiiilibrium 
or  the  perfect  equilibrium 

bsition.  This  theory  is,  however, 
liction  with  experience,  inasmuch 
Tnsideration  the  determinative  force 

I  of  which  the  authors  have  imdcr- 
Istry  in  general. 
T;  different  explanations  of  M.  Bu-* 

I  appeared  to  us  satisfactory. 


It  a  ctiit6  two  ponadfc 
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XXIV.  On  musctUar  Motion.  By  Anthony  Carlisle, 
Esq.  F.R.S.:  leing  the  Croonian  Lecture.  Bead  before 
the  Royal  Society  November  8,  1804. 

jlXnimal  physiology  has  derived  several  illustrations  and 
additions  from  the  institution  of  this  lecture  on  muscular 
motion,  and  the  details  of  anatomical  knowledge  have  been 
considerably  augmented  by  descriptions  of  muscular  parts 
before  unknown. 

Still,  however,  many  of  the  phaenomena  of  muscles  re- 
main unexplained,  nor  is  it  to  be  expected  that  any  sudden 
insulated  discovery  shall  solve  such  a  variety  of  complicated 
appearances. 

Muscular  motion  is  the  first  sensible  operation  of  animal 
life :  the  various  combinations  of  it  sustain  and  carry  on 
the  multiplied  functions  of  the  largest  animals :  the  tem- 
porary cessation  6f  this  motive  faculty  is  the  suspension  of 
the  living  powers,  its  total  quiescence  is  death. 

By  the  continuance  of  patient,  w^-directed  researches. 
It  is  reasonable  to  expect  much  important  evidence  on  this 
subject ;  and,  from  the  improved  state  of  collateral  branches 
of  knowledge^  together  with  the  addition  of  new  sources 
and  methods  of  investigation,  it  may  not  be  unreasonable 
to  hope  for  an  ultimate  solution  of  these  phsenomena,'  no 
less  complete  and  consistent  than  that  of  any  other  deside- 
ratum in  physical  science. 

The  present  attempt  to  forward  such  designs  is  limited 
to  circumstances  which  are  connected  with  muscular  mo- 
tion^ considered  as  causes,  or  rather  as  a  series  of  events^ 
all  of  which  contribute,  more  or  less,  as  conveniencies  or 
essential  requisites  to  the  phaenomena ;  the  details  of  mus- 
cular applications  being  distinct  from  the  objects  of  this 
lecture. 

No  satisfactory  explanation  has  yet  been  given  of  the 
state  or  changes  whicn  obtain  in  muscles  during  their  con- 
tractions or  relaxations;  neither  are  their  corresponding  con- 
nections with  the  vascular,  respiratory,  and  nervous  systems 
sufficiently  traced.  These  suojects  are  therefore  open  for 
the  present  inquiry ;  and  although  I  may  totally  fail  in  this 
attempt  to  elucidate  any  one  of  the  subjects  proposed,  ne- 
vertheless I  shaH  not  esteem  my  labour  useless,  or  the  tim» 
of  the  Royal  Society  altogether  unprofitably  consumed,  if 
I  succeed  m  pointing  out  the  way  to  the  future  attainment 
of  knowledge  so  deeply  interesting  to  mankind. 

The  muscular  parts  of  animals  are  most  frequently  com- 
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n  aridilion  to  those  which  are 
rr)33  Slam  ihey  constitute  a  flexi- 
•se  texture  is  generally  fibrous, 
Uu  fasciculi,  or  bundles,  of  t«- 
:s  arc  elastic  during  the  con- 
dcdih,  being  capable  of  exten- 
ni  their  length,  andofretum- 
te  ol' contraction, 
appears  lo  belong  to  the  erm- 
ciiibrani',  and  it  may  be  safely 
utter  ot  niuBcle  is  rot  elastic. 
n,  in  ihe  parts  of  muscle,  is 
the  fibres,  it  beiug  double  that 
rae,  direction. 

le  of  reiterated  contractions  and 
be  alive,  or  to  pouess  irritabi- 
organ  tor  its  functtODS.  Irrita- 
roughout  the  present  lecture,  as 

ied  to  be  irritable,  their  cohesire 
if  their  libres  is  diminished,  but 

verse  direction. 

frog  attached  to  the  pelvis  btaitf 

'■^them  was  immersed  in  water, 

g  two  minutes ;  when  it  ceased 

bor^es  were  broken  in  the  mid- 

iisrles,  and  a  scale  affixed  to  the 

lasscd  between  the  thighs  was 

ipparatus.     Weights  were  gra- 

ie,  until,  with  five  pounds 

i  ruptured  across  the  fleshy 

■,ix  pounds  weight  avoirdu- 
|thc  same  manner.  Thisejtperi- 
froga,  where  one  limb  had  been 
if  opium,  and  on  another  where 
*  was  employed :  in  each  expe- 
ustained  a  weight  one-sixth  he<- 

confimiation  of  these  experi- 
aci  more  powerfiilly  or  more  ra- 
treiigili  of  the  sustaining  parts, 
:  ilnir  ilesliy  fibres,  but  nrcak 
nten  L-ning  Irane,  as  in  the  in- 


-n  of  iJic  pnowi  lwro-ccFa«& 


■taoces 


On  muscular  Motion.  115 

stances  of  ruptured  tendo  achillis^  and  fractured  patella. 
Instances  have,  however,  occurred,  wherein  the  fleshy  bel- 
lies of  muscles  have  been  lacerated  by  spasmodic  actions; 
as  in  tetanus  the  recti  abdominis  have  been  torn  asunder, 
and  the  gastrocnemii  in  cramps;  but  in  those  examples  it 
seems  that  either  the  antagonists  produce  the  effect,  or  the 
over-excited  parts  tear  the  less  excited  in  the  same  muscle* 
Prom  whence  it  may  be  inferred,  that  the  attraction  of  co- 
hesion in  the  matter  of  muscle  is  considerably  greater  during 
the  act  of  contracting^  than  during  the  passive  state  of  tone, 
or  irritable  quiescence ;  a  fact  which  h^s  been  always  as- 
sumed by  anatomists  from  the  determinate  forces  which 
muscles  exert. 

The  muscular  parts  of  different  classes  of  animals  vary  in 
colour  and  texture,  and  not  unfrequently  those  variations 
occur  in  the  same  individual. 

The  muscles  of  fishes  and  vermes  are  often  colourless, 
those  of  the  mammalia  and  birds  being  always  red:  the 
amphibia,  the  accipenser,  and  squalus  genera,  have  fre- 
quently ,both  red  and  colourless  muscles  in  the  same  animal* 

Some  birds,  as  the  black  game*',  have  the  external  pec- 
toral muscles  of  a  deep  red  colour,  whilst  the  internal  are 
pale. 

In  texture,  the  fasciculi  vary  in  thickness ;  and  the  reti- 
cular membrane  is  in  dome  parts  coarse,  and  in  others  de- 
licate :  the  heart  is  always  compacted  together  by  a  delicate 
.ireticular  membrane,  ana  the  external  glutaei  by  a  Coarser 
species. 

An  example  of  the  origin  of  muscle  is  presented  in  the 
history  of  tne  incubated  egg ;  but  whether  the  rudiments 
of  the  punctum  saliens  be  part  of  the  cicatricula  organized 
by  the  parent,  or  a  structure  resulting  from  the  first  process 
of  incubation,  maybe  doubtful:  the  little  evidence  to  be 
obtained  on  this  point  seems  in  favour  of  the  former  opi- 
nion ;  a  regular  confirmation  of  which  would  improve  the 
knowledge  of  animal  generation  by  showing  that  it  is  gem- 
miferous. There  are  sufficient  analogies  of  this  kind  in 
nature,  if  reasoning  from  analogies  were  proper  for  the 
present  occasion. 

The  punctum  saliens,  during  its  first  actions,  is  not  en- 
compassed by  any  fibres  discoverable  with  microscopes, 
and  the  vascular  system  is  not  then  evolved,  th^  blood 
flowing  forwards  and  backwards,  in  the  same  vessels.  The 
commencement  of  life  in  animals  of  complex  structure  is, 

*  THtoo  tetrix,  Linii. 
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blood-vessels;  and  the  differences  in  their  size,  or  number, 
as  applied  to  muscles,  can  only  be  adaptations  to  some  spe. 
cial  convenience. 

Another  prevalent  opinion  among  anatomists  is,  the  in- 
finite extension  of  vascularity,  which  is  contradicted  in  a 
direct  manner  by  comparative  researches.  The  several  parts 
of  a  quadruped  are  sensibly  more  or  les^  vascular,  and  of 
different  contextures :  and  admitting  that  the  varied  dia- 
meter of  the  blood -vesseb  disposed  in  each  species  of  sub- 
stance, were  to  be  constituted  by  the  gross  sensible  differ- 
ences of  their  larger  vessels  only  j  yet,  if  the  ultimate  ves- 
sels were  in  all  cases  equally  numerous,  then  the  sole  re- 
maining cause  of  dissimilarity  would  be  in  the  compacting 
of  the  vessels.  The  vasa  vasorum  of  the  larger  trunKS  fur- 
nish no  reason,  excepting  that  of  a  loose  analogy,  for  the 
supposition  of  vasa  vasorum  extended  without  limits. 
Moreover,  as  the  circulating  fluids  of  all  animals  are  com- 
posed of  water,  which  gives  them  fluidity,  and  of  animal- 
ized  particles  of  defined  configuration  and  bulk ;  it  follows, 
that  the  vessels  through  which  such  fluids  are  to  pass  must 
be  of  sufficient  capacity  for  the  size  of  the  particles,  and 
that  smaller  vessels  could  only  filtrate  water  devoid  of  such 
animal  particles:  a  position  repugnant  to  all  the  known 
facts  of  the  circulation  of  blood,  and  the  animal  ceconomy. 

The  capillary  arteries,  which  terminate  in  the  muscular 
fibre,  must  be  secretory  vessels  for  depositing  the  muscular 
matter,  the  lymphaeducts  serving  to  remove  the  superfluous 
extravasated  watery  fluids,  and  the  decayed  substances  which 
are  unfit  for  use. 

The  lymphaeducts  are  not  so  numerous  as  the  blood-ves- 
sels, and  certainly  do  not  extend  to  every  muscular  fibre : 
they  appear  to  receive  their  contained  fluids  from  the  in- 
tcrsticial  spaces  formed  by  the  reticular  or  cellular  mem- 
brane, and  not  from  the  projecting  open  ends  of  tubes,  as 
is  generally  represented.  This  mode  of  receiving  fluids  out 
of  a  cellular  structure,  and  conveying  them  into  cylindrical 
vessels,  is  exempKHed  in  the  corpora  cavernosa  and  corpus 
spongiosum  penis,  where  arterial  blood  is  poured  into  cel- 
lular or  reticular  cavities,  and  from  thence  it  passes  into 
common  veins  by  the  gradual  coarctation  of  tne  cellular 
canals. 

In  the  common  green  turtle,  the  lacteal  vessels  univer- 
sally arise  from  the  loose  cellular  membrane,  situated  be- 
tween the  internal  sppngy  coat  of  the  intestines  and  the 
muscular  coat.  The  cellular  structure  may  be  filled  .from 
the  lacteals,  or  the  lacte^s  from  the  cellular  cavities.  When 

H  3  injecting 


lar  Motion. 

es  r.f  the  lymphEducts  retro- 
lan  leg,  I  saw,  very  distinctly, 
-  Itrmiiiatin?  in  the  angles  of 
ksilviT  trickTed,  The  prepara- 
ing  t)i  [he  appearance  maide  at 
d.  bv  many  experiments,  that 
iliL  voins  have  any  valves  in 

uncles  separate  from  the  same 
lurvi's  which  are  di^tjibuted  in 
sensation  ;  but  a  greater  pro- 
aied  to  the  voluntary  muscles 
n,  the  ot^ans  of  the  teiises  ex- 
arise  from  the  parts  formed  by 
It  mas^^es  of  the  brain,  called 
1,  and  from  the  exlpnsioo  of 

|he  canal  of  the  vertebra.  An- 
■hicb  are  not  eubject  to  the 
liar    nerves;    they   are    much 

Ibe  bulk  of  the  parts  on  which 
ist-  (jf  the  voluntaTy.muscles; 
lite  opake  medullan'  substance 
iiite  iheir  fibrilfi,  forming  nur 
the  i>;lier  nerves  of  the  body, 
J  \o  tlif  organs  of  the  senses. 
/;.iil  of  these  junctions,  called 
i:ipo-tii  of  a  less  proportion  of 
I  iliLii   texture  is  firmer  than 

['nerves  have  been  usually  con- 
;i :  bv  (11  curate  dissection,  how- 
mg-gbsses,  theextreiiie  fibrilt 
far  its  iheir  sensible  properties, 
J'hc  fibrils  cease  to  be  9ub- 
ihle  to  the  naked  eye,  in  thp 
(inimals;  and  the  Bpaccs  thpy 
icre  tliLV  seem  to  end,  leave  jt 
iMCcvii'ied  by  those  fibrils.  TTie 
;v  tlunr  opacity,  the  medullary 
tninsparent,  the  enveloping 
,  .1(1(1  die  whole  fibril  is  desti- 
V  to  preserve  its  own  distinct- 
d  and  mingled  with  the  (ub- 
Tluis  the  ultimate  terminations 
rilinary  sensation,  appear  to  be, 


On  muscular  Motion.  1 1  g 

in  the  reticular  membrane^  the  common  covering  of  all  the 
difTerent  substances  in  an  animal  body^  and  the  connecting 
medium  of  all  dissimilar  parts. 

By  this  simple  disposition^  the  medullary  substance  of 
nerve  is  spread  through  all  organized^  sensible,  or  motive 
parts,  forming  a  continuity  which  is  probably  the  occasion 
of  ^sympathy.  Peculiar  nerves,  such  as  the  first  and  second 
pairs,  and  the  portio  mollis  of  the  seventh,  terminate  in  an 
expanse  of  meaullary  substance  which  combines  with  other 
parts  and  membranes,  still  keeping  the  sensible  excess  of 
tbepeculiar  medullary  matter. 

The  peculiar  substance  of  nerves  must  in  time  become 
inefficient ;  and,  as  it  is  liable  to  injuries,  the  powers  of  re- 
storation, and  repair  are  extended  to  that  material.  The 
reunion  of  nerves  after  their  division,  and  the  reproduction 
after  part  of  a  nerve  has  been  cut.  away,  have  been  esta- 
blished by  decisive  experiments.  Whether  there  is  any 
new  medullary  substance  employed  to  fill  up  the  break ; 
and,  if  so,  whether  the  new  substance  be  generated  at  the 
part,  or  protruded  along  the  nervous  theca  from  the  brain, 
arc  points  undetermined :  the  history  of  the  formation  of 
a  foetus,  the  structure  of  certain  monsters,  and  the  organi- 
zation of  simple  animals,  all  seem  to  favour  the  probability 
that  the  medullary  matter  of  nerves  is  formed  at  the  parts 
where  it  is  required,  and  not  in  the  principal  seat  of  the 
cerebral  medulla. 

This  doctrine,  clearly  established,  would  lead  to  the  be- 
lief of  a  very  extended  commixture  of  this  peculiar  matter 
in  all  the  sensible  and  irritable  parts  of  animals,  leaving  the 
nerves,  in  their  limited  distribution,  the  simple  office  of  con- 
veying impressions  from»the  two  sentient  masses  with  which 
their  extremities  are  connected.  The  most  simple  animals, 
in  whom  no  visible  appearances  of  brain  or  nerves  are  to  be 
found,  and  no  fibrous  arrangement  of  muscles,  may  be  con- 
sidered of  this  description :  Mr.  John  Hunter  appeared  to 
have  had  some  incomplete  notions  upon  this  subject,  which 
may  be  gathered  from  his  representation  of  a  materia  vitae 
in  his  Treatise  on  the  Blood,  &c.  Perhaps  it  would  be 
more  proper  to  distinguish  the  peculiar  matter  of  muscle 
by  some  specific  term,  such,  for  example,  as  materia  con- 
tractilis. 

A  particular  adaptation  for  the  nerves  which  supply  the 
electrical  batteries  of  the  torpedo  and  and  gymnotus,  is  ob* 
servable  on  the  exit  of  each  from  the  skull ;  over  which 
there  is  a  firm  cartilage  acting  as  a  yoke,  with  a  muscle 
affixed  to  it,  for  the  obvious  purpose  of  compression ;  so 
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may  be  considered  as  inanimate  substances ;  even  the  re- 
Ucular  membrane  itself  seems  to  be  of  this  class^  and  ten- 
dons, which  may  be  the  condensed  state  of  it :  but  these 
particulars  are  foreign  to  the  present  occasion. 

The  deduction  now  to  be  made,  and  applied  to  the  his- 
tory of  muscular  motion^  is,  that  animated  matter  may  be 
connected  with  inanimate :  this  is  exemplified  in  the  ad- 
hesions of  the  muscles  of  multivalve  and  bivalve  shell- 
fish to  the  inorganic  shell,  the  cancer  Bemhardus  to  the 
dead  shells  of  other  animals,  and  in  the  transplantation  of 
teeth.  All  of  which,  although  somewhat  contrary  to  re- 
ceived opinion,  have  certainly  no  degree  of  vascularity,  or 
vital  connection  with  the  inhabitant;  these  shells  being 
liable  to  transudations  of  cupreous  salts  and  other  poi-* 
sonous  substances,  whilst  the  animal  remains  uninjured. 
A  variety  of  proofs  to  the  same  effect  might  b^  adduced^ 
but  it  would  be  disrespectful  to  this  learned  body  to  urge 
any  further  illustrations  on  a  subject  so  obvious. 

The  effects  of  subdivision,  or  comminution  of  parts  among 
the  complicated  organized  bodies,  is  unlike  that  of  imineral 
bodies :  in  the  latter  instance,  the  entire  properties  of  the 
substance  are  retained,  however  extensive  the  subdivision ; 
in  the  former  substances,  the  comminution  of  parts  destroys 
the  essential  texture  and  composition,  by  separating  the  gross 
arrangements  of  structure  upon  which  their  specific  prp- 
perties  depend.  From  similar  causes  it  seems  to  arise,  that 
animals  of  minute  bulk  are  necessarily  of  simple  structure : 
size  alone  is  not,  however,  the  sole  cause  of  their  simple 
organization,  because  examples  are  sufficiently  numerous 
wherein  the  animal  attains  considerable  bulk,  and  is  of 
simple  structure,  and  vice  versa;  but,  in  the  former,  the 
medium  in  which  they  live,  and  the  habits  they  assume, 
are  such  as  do  not  require  extensive  appendages,  whilst  the 
smaller  complex  animals  are  destined  to  more  difficult  and 
more  active  exertions.  It  may  be  assumed,  however,  as  an 
invariable  position,  that  the  minutest  animals  are  all  of 
simple  organization. 

Upon  a  small  scale,  life  may  be  carried  on  with  simple 
m^aterialg ;  but  the  management  and  provisions  for  bulky 
animals,  with  numerous  limbs,  and  variety  of  organs,  and 
appendages  of  convenience,  are  not  effected  by  simple  ap- 
paratus :  thus  the  skeleton  which  gives  a  determinate  figure 
to  the  species,  supports  its  soft  parts,  and  admits  of  a  geo- 
metrical motion,  is  placed  interiorly,  where  the  bulk  of  the 
animal  admits  of  the  bones  being  sufficiently  strong,  and 
yet  light  enough  for  the  moving  powers ;  but  the  skeleton 
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the  temperatures  of  animals :  where  these  organs  are  ex- 
tensive^ the  respirations  are  performed  at  regular  intervals, 
and  are  not  governed  by  the  wiU^  the  whole  mass  of  blood 
being  exposed  to  the  atmosphere  in  each  circulatign*  In  all 
such  animals  living  without  the  tropics,  their  temperature 
ranges  above  the  ordinary  beat  of  the  atmosphere,  their 
blood  contains  n^ore  of  the  red  particles  than  in  the  other 
classes,  and  their  muscular  irritability  ceases  n^ore  rapidly 
after  violent  death. 

The  respirations  of  the  animals  denominated  cold-blooded 
are  efiected  difierently  from  those  of  high  temperature ;  in 
some  of  them,  as  the  amphibia  of  Linnaeus,  tlie  lungs  re« 
ceive  atmospheric  air,  which  is  arbitrarily  retained  in  large 
cells,  and  not  alternately  and  frequently  changed.  The 
fishes,  and  the  testaceous  vermes,  have  lungs  which  expose 
their  blood  to  water;  but  whether  the  water  alone,  or  the 
atmospheric  air  mingled  with  it,  furnish  the  changes  in  the 
pulmonary  blood,  is  not  known. 

In  most  of  the  genera  of  insects  the  lungs  are  arborescent 
tubes  containing  air,  which,  by  these  channels,  is  carried 
to  every  vascular  part  of  the  body.  Some  of  the  vermes  of 
the  simpler  construction  have  no  appearance  of  distinct  or- 
gans ;  but  the  respiratory  influence  is  nevertheless  essential 
to  their  existence,  and  it  seems  to  be  effected  on  the  surface 
of  the  whole  l^ody. 

In  all  the  bolder  animals  the  blood  contains  a  smaller 
proportion  of  the  red  colouring  particles  than  in  the  mam- 
malia and  aves  :  the  red  blood  is  limited  to  certain  portions 
of  the  body,  and  many  animals  have  none  of  the  red  par- 
ticles. 

[To  be  continued.] 


XXV.  Account  of  Mr.  Arthur  Woolp*s  new  Improve* 

ments  on  Steam-Engines. 

In  our  nineteenth  volume,  p.  133,  we  gave  a  short  account 
of  a  former  improvement  made  by  Mr.  Woolf  on  the  steam- 
engine,  founded  on  a  discovery  that  steam,  of  any  higher 
temperature  than  that  of  boiling  water,  if  allowed  to  pass 
into  another  vessel  kept  at  the  same  temperature  as  the 
steam  itself,  will  expand  to  as  many  times  its  volume,  and 
still  be  equsJ  to  the  pressure  of  the  common  atmosphere,  as 
the  number  of  pounds  which  such  steam,  before  being  al- 
lowed to  expand,  could  maintain  on  each  square  inch  of  a 
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a  way  as  to  render  the  same  a  poweriiil  and  ceconomical 
engine  for  a  great  variety  of  purposes. 

Such  is  the  outline  of  Mr.  Woolf's  improvements  on 
this  most  useful  engine :  but^  for  the  general  information 
of  practical  engineers,  we  shall  here  subjoin  a  more  tech- 
nical description,  in  Mr.  Woolf's  own  words,  extracted 
from  his  specification  of  his  patent. 

*^  I  have  found  out  and  invented  a  contrivance,  by  whidi 
the  temperature  of  the  steam  vessel  or  working  cylinder  of  a 
steam-engine,  or  of  the  steam  vessels  or  cylinders  where 
more  than  one  are  used,  may  be  raised  to  any  required  tem- 
perature, without  admitting  steam  from  the  boiler  into  any 
surrounding  receptacle,  whether- known  by  the  name  of  a 
steam  case,  or  by  any  other  denomination.    That  is  to  say, 
instead  of  admitting  steam  of  a  high  temperature  into  such 
receptacle  or  steam  case,  which  is  always  attended  with 
a  risk  of  explosion  proportioned  to  the  elasticity  of  the 
steam  employed,  I  put  into  the  said  surrounding  receptacle, 
or  case,  oil  or  the  fat  of  animals,  or  wax,  or  other  substances 
capable  of  being  melted  by  a  lower  temperature  than  the 
heat  intended  to  be  employed,  and  of  bearing  that  heat 
without  being  converted  into  vapour :  or  I  put  into  the  said 
case  or  cases  mercury  or  mixtures  of  metals,  as  of  tin,  bis- 
muth, and  lead,  capable  of  being  kept  in  a  state  of  fusion 
in  a  lower  temperature  than  that  intended  to  be  employed 
in  working  the  steam-engine ;  and  I  so  form  the  surround- 
ing case  or  cases  as  to  make  it  or  them  admit  the  aforesaid 
oil,  or  other  substance  employed,  to  come  into  contact  not 
only  with  the  sides  of  the  steam  vessel  or  vessels,  or  work- 
ing cylinder  or  cylinders,  but  also  with  the  bottom  and  top 
of  the  same,  so  that  the  whole  may  be  as  much  as  possible 
maintained  at  one  uniform  temperature ;  and  this  tempera- 
ture I  keep  up  by  a  fire  immediately  under  or  round  the 
case  or  cases  that  contains  the  aforesaid  oil  or  other  sub- 
stance, or  by  connecting  the  said  case  or  cases  with  a  se- 
parate vessel  or  vessels,  kept  at  a  proper  temperature,  filled 
with  the  oil  or  other  substance  made  use  of  as  aforesaid. 
In  some  circumstances,  or  whenever  the  same  may  be  con- 
venient or  desirable,  I  employ  the  fluid  metals,  or  mixtures 
of  metals,  and  oil  or  other  of  the  substances  before  enu- 
merated^ at  one  and  the  same  time  in  the  same  engine:  that 
is  to  say,  in  the  part  of  the  case  or  vessel  exposed  to  the 
greatest  action  of  the  fire,  I  sometimes  have  the  aforesaid 
metals  or  mixtures  of  metals,  and  in  the  parts  less  exposed 
to  the  action  of  the  fire,  I  put  oil,  or  other  substances  ca- 
pable 
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always  acts  on  tlie  upper  side  of  the  piston.  For  single  en-^ 
|;ine8^  oil^  or  wax^  or  fat  of  animals^  or  similar  substances^ 
in  sufficient  quantity,  will  answer  the  purpose,  if  another 
improvement,  which  constitutes  part  or  my  said  invention, 
be  applied  to  the  engine,  namely,  to  take  care  that  in  either 
the  double  or  single  engine  so  to  be  worked,  the  outlet  that 
conveys  the  steam  to  the  condenser  shall  be  so  posited,  and 
of  such  a  size,  that  the  steam  may  pass  without  forcing 
before  it  or  carrying  with  it  any  of  the  metal  or  other  sub- 
stance employea,  that  may  have  passed  by  the  piston;  taking 
care  at  the  same  time  to  provide  another  exit  for  the  metal  or 
other  substance  collected  at  the  bottom  of  the  steam  vessel 
or  working  cylinder  to  convey  the  same  into  a  reservoir 
kept  at  a  proper  heat,  whence  it  is  to  be  conveyed  to  the 
upper  side  of  the  piston  by  a  small  pump  worked  by  the 
engine  or  by  any  other  contrivance.  In  order  that  the  fluid 
metal  or  metals  used  with  the  piston  may  not  be  oxidated, 
I  always  keep  some  oil  or  other  fluid  substance  on  its  sur- 
£Bbce,  to  prevent  its  coming  in  contact  with  the  atmosphere; 
and  to  prevent  the  necessity  of  employing  a  large  Quantity 
of  fluid  metal,  I  generally  make  my  piston  of  the  depth  of 
the  column  required,  but  of  a  diameter  a  little  less  than  the 
steam  vessel  or  working  cylinder,  excepting  where  the  pack- 
ing or  other  fitting  is  necessary  to  be  applied ;  so  that,  in 
fiu2t,  the  column  of  fluid  metal  forms  only  a  thin  body  iround 
the  piston.  In  some  cases  I  make  a  hollow  metallic  piston, 
and  apply  an  altitude  of  fluid  metal  in  the  inside  of  the 
same,  to  press  its  outside^into  contact  with  the  steam  vessel 
Of  working  cylinder. 

^^  It  may  be  necessary,  however,  to  state,  that  in  apply- 
ing my  improved  method  of  keeping  the  steam  vessels  of 
steam-engmes  at  any  required  temperature  to  the  engine 
known  by  the  name  of  Savary's,  in  any  of  its  improved 
fonas,  in  which  a  separate  condenser  has  been  introduced, 
t  sometimes  employ  oil  (or  any  other  substance  lighter  than 
water,  and  capable  of  being  kept  fluid  in  the  temperature 
emfdoyed,  without  being  converted  into  vapour,)  in  the 
upper  part  of  the  tube  or  pipe  attached  to  the  steam  vessel; 
by  which  means  steam  of  any  temperature  may  be  used 
without  beine  exposed  to  the  risk  of  partial  condensation 
by  the  admission  of  any  colder  body  into  the  steam  vessel ; 
for  the  oil,  or  other  simstance  employed  for  this  purpose, 
toon  acquires  the  requisite  temperature;  and  to  pi^vent 
tumocessary  escape  of  heat,  I  construct  of,  or  line  with,  an 
imperfect  conductor  of  heat,  that  part  of  the  tube  or  pipe 
attached  to  the  ^team  vessel  which  may  not  be  heated  ex* 
3  teriorly. 
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acid  was  decomposed^  and  nitrous  gks  was  disengaged. 
From  the  sulphuric  and  muriatic  acids  hydrogen  were 
evolved.  This  fossil  blackens  at  a  red  heat.  The  carbonic 
acid  was  decomposi^d^  and  disengaged  itself  under  the  form 
of  gaseous  oxide  of  carbon;  and  the  iron  became  still  more 
oxidated.  This  metal  is  found  in  the  carbonate  at  the  mi- 
nimum of  oxidation,  and  under  the  form  of  white  oxide*. 

It  would  be  difEcult^  considering  the  concomitant  dis- 
engagement  of  the  other  gases^  to  determine  justly  what  is 
contained  in  the  carbonic  gas  of  this  carbonated  iron. 

We  know  that  Morecchini  has  found  fluoric  acid  in  fossil 
elephants'  bones.  Does  not  this  fact,  which  is  confirmed 
by  Klaproth,  lead  us  to  suspect  that  phosphoric  acid  trans** 
forms  itself  into  fluoric  acid  ?  Many  appearances  come  in 
aid  of  this  suspicion,  and,  among  others,  the  property  of 
phosphoric  acid  to  corrode  glass :  the  common  property  of 
fluates  and  phosphates  of  lime  to  yield  a  pyrophoric  light,  &c» 
The  observations  made  by  Gehlen  on  the  occasion  of  his 
trials  upon  asther  with  fluoric  acid,  deserve  on  this  account 
an  equal  attention.  And  Klaproth,  in  analysing  the  topaz, 
in  which  he  found  0*05  —  0*07  parts  of  fluoric  acid,  has 
observed  another  fact,  Which  is  particularly  remarkable^ 
viz.  that  the  loss  which  this  fossil  undergoes  by  ignition 
is  alwavs  more  considerable  in  crucibles  of  leaa  than  of 
clay  5  although,  after  the  observations  of  Guyton  on  the 
bad  quality  of  carbons  for  conducting  heat,  one  would  have 
expected  a  contrary  effect,  which  appears  to  indicate  that 
in  the  former  crucibles  the  topaz  undergoes  another  action 
than  that  of  fire. 


XXVII.    Chemico' Galvanic  Observations*    By 

M,  Oersted  t^ 

1  HAVE  lately  discovered  a  Galvanic  phenomenon  hitherto 
unknown.  I  was  led  to  it  by  an  experiment  of  M.  Rittcr, 
published  some  years  ago.   This  philosopher  had  found  that 

*  There  is  m  this  department,  in  the  neighbourhood  of  Jodogne,  a  mine  of 
yitriol  of  iron  in  great  crystalline  masses  perfectly  transparent  and  colourless, 
which,  by  its  appearance,  one  would  take  for  Glauber^s  salts.  The  earth 
which  surrounds  this  salt  consists,  in  that  part  of  it  which  is  not  in  contact 
with  the  air,  almost  entirely  of  black  oxide  of  iron.  The  salt  itsolf,  when 
it  is  dissolved,  becomes  green  by  its  being  exposed  to  the  air,  after  which 
it  is  precipitated  by  the  same  alkalis  under  the  ordinary  colour.  My  col- 
league De  Rooyer,  who  has  made  me  acquainted  with  this  salt,  has  received 
•ohd  masses  of  it  many  pounds  in  weight,— V.  M. 

f  From  Fan  Mons*t  Jovrnal,  vol  vi. 

Vol.  23.  No.  90.  Nov.  1805.         I  the 


tatiuta  Engraviitg. 

I[)ile  held  in  the  flame  of  a  taper 

lof  soot,  which  un  the  atgatttC 

ItutioQ,  and  on  tbc  positive  wire 

<  be  siip<piiscd  from  thiii  that  all 

:>fnp3nied  viiih  a  similar  phs- 

-tll  of  this,  I  pui  the  two  poles 

lion  with  two  kJiiiiihis  oH  Ifac 

|>.tive  tide  ihe  oxide  of  lead  ua> 

n  tlK  negf  tire  side  it  was 

I  fonn  similar  \o  ibe  figures  ot 

fciiJ  the  minced  metal  tormed  a 

|rami  vf  the  oxide  wAi  Kl^e  the 

ts  oil  the  eommolion  «hich 

I  Killer  had   Ttrmarkcd  tlidt   ttii^ 

I   the  Doitiive  side,  aiid  mure 

I  have  repeaud  this  cspcn- 

liiid  :  however,  to  a*surc  myself 

t  existence  of  the  cfll-ci,  I  made  . 

klgaonatinn  of  lead,  wh'ch  I  kt^t 

I  I  let  the  iialcT  coiil  in  cnmma- 

n  the  pile,  and  I  reiiiacked  that 

anialgaiiiatioii  was  c(H:«a)i- 

i\ards  the  negative.     This  iact, 

I  other  phKnomena  ol»en'ed  by 

1'  the  positive  side  inflames  the 

i.it  of  the  negative  jidc  melts 

pole  excites  a  sensation  of 

c  docs  not,  but  rather  excites  a 


Irnta  Engrminc ;  aitha 
i  i'j  pTievenl  ike  latoNreJiienct 
!ie  I'umfS  which  are  pro- 
.■icid  empUytd  ia  the  Procat. 

ihc  present  article  is  to  describe 

■t>c  title.     Sonic  of  our  readcn 

y  liiiding  along  «ith  it  some 

(be  contrivance  is  proposed  to 

en  here  the  best  dcscnpiion  we 

;  that  branch  of  cnerarin^  cx- 

.  of  Dr.  Rccs'i  Cyclopaedia. 

;ritcd  bv  he  Prince,  a  French 


On  the  Art  of  Aquatinta  Engraving.  ISl 

artist,  who  for  a  long  time  kept  his  process  a  secret.  It 
has,  however,  been  much  improved  since.  It  consists  in 
corroding  a  copper-plate  with  aquafortis  in  such  a  manner 
that  an  impression  from  it  has  an  appearance  very  much 
resembling  a  drawing  in  Indian  ink.  ^^  This  is  effected  by 
covering  the  copper  with  a  powder  or  some  substance  which 
takes  a  granulated  form,  so  as  to  prevent  the  aquafortis  from 
acting  where  the  particles  adhere,  and  by  this  means  cause 
it  to  corrode  the  copper  partially  and  in  the  interstices  only. 
When  these  particles  are  extremely  minute,  and  near  to 
each  other,  the  impression  from  the  plate  appears  to  the 
naked  eye  exactly  like  a  wash  of  Indian  ink.  But  when 
they  are  larger,  the  granulation  is  more  distinct ;  and  as 
this  may  be  varied  at  pleasure,  it  is  capable  of  bcins  adapted 
with  great  success  to  a  variety  of  purposes  and  subjects. 

^^  This  powder  or  ^granulation  is  called  the  aquatinta 
grain,  and  there  are  two  general  modes  of  producing  it. 

<<  We  shall  first  describe  what  is  called  the  powder  grain, 
because  it  was  the  first  that  was  used.  Having  etched  the 
outline  on  a  copper-plate  ^prepared  in  the  usual  way  by  the 
coppersmith,  (for  which  see  the  article  Etchings)  some  sub- 
stance must  be  finely  powdered  and  sifted  wnich  will  melt 
with  heat,  and  when  cold  adhere  to  the  plate,  and  resist 
the  action  of  aquafortis.  The  substances  which  have  been 
used  for  this  purpose,  either  separately  or  mixed,  are  as- 
phaltum.  Burgundy  pitch,  \  resin,  gum-copal,  and  gum- 
mastic  ;  and,  m  a  greater  or  less  degree,  all  the  resins  and 
gum-resins  will  answer  the  purpose.  Common  resin  has 
been  most  generally  used,  and  answers  tolerably  well ; 
though  gum-copal  makes  a  grain  that  resists  the  aquafortis 
better.  The  substance  intended  to  be  used  for  the  grain 
must  now  be  distributed  over  the  plate  as  equally  as  possi- 
ble ;  and  different  metffods  of  performing  this  essential  part 
of  the  operation  have  been  used  by  different  engravers,  and 
at  different  times.  The  most  usual  way  is  to  tie  up  some 
of  the  powder  in  a  piece  of  muslin,  ana  to  strike  it  against 
a  piece  of  stick  held  at  a  considerable  height  above  the  plate. 
By  this,  the  powder  that  issues  falls  gently,  and  settles 
equally  over  the  plate.  Every  one  must  have  observed  how 
uniformly  hair-powder  settles  up6n  the  furniture^  after  the 
operations  of  the  hair-dresser :  this  may  afford  a  hint  to- 
wards the  best  mode  of  performing  this  part  of  the  process. 
The  powder  must  fall  upon  it  frojp  a  considerable  height, 
and  there  must  be  a  sumcicntly  large  cloud  of  dust  formed. 
The  plate,  being  covered  equally  over  with  the  dust  or  pow- 
der, the  operator  is  next  to  proceed  to  fix  it  upon  the  plate, 
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fercd  to  dry,  when  the  aquafortis  is  poured  on.  The 
varnish  will  immediately  break  up  in  the  parts  where  the 
treacle  mixture  was  laid,  and  expose  all  those  places  to  the 
action  of  the  acid,  while  the  rest  of  the  plate  remains  se- 
cure. The  effect  of  this  will  be,  that  all  the  touches,  or 
places  where  the  treacle  was  used,  will  be  bit  in  deeper  Uian 
the  rest,  and  will  have  all  the  precision  of  touches  in  Indian 
ink. 

*^  After  the  plate  is  completely  bit  in,  the  bordering  wax 
is  taken  off  by  heating  the  plate  a  little  with  a  lighted  piece 
of  paper ;  and  it  is  then  cleared  from  the  ground  and  varnish 
by  oil  of  turpentine,  and  wiped  clean  with  a  rag  and  a  little 
fine  whiting,  and  then  it  is  ready  for  the  printer. 

"  The  principal  disadvantages  of  this  method  of  aqua- 
tintine  are,  that  it  is  extremely  difficult  to  produce  the  re- 
quired degree  of  coarseness  or  Oneness  in  the  grain,  and  that 
plates  so  engraved  do  not  print  many  impressions  without 
wearing  out.  It  is  therefore  now  very  seldom  used,  though 
it  is  occasionally  of  service. 

"  We  next  proceed  to  describe  the  second  method  of 
producing  the  aquatint  ground,  which  is  generally  adopted. 
Some  resmous  substance  is  dissolved  in  spirits  or  wine,  a$ 
for  instance  common  resin,  Burgundy  pitch,  or  mastic,  and 
this  solution  is  poured  all  over  the  plate,  which  is  then  held 
in  a  slanting  direction  till  all  the  superfluous  fluid  drains  off, 
and  it  is  then  laid  down  to  dry,  which  it  does  in  a  few  mi- 
nutes. If  the  plate  be  then  examined  with  the  magnifier, 
it  will  be  found  that  fhe  spirit  in  evaporating  has  left  the 
resin  in  a  granulated  state ;  or  rather,  that  the  latter  has 
cracked  in  every  possible  direction,  still  adhering  firmly  to 
,  the  copper.  A  grain  is  thus  produced  with  the  greatest 
ease,  which  is  extremely  regular  and  beautiful,  ana  much 
superior  for  most  purposes  to  that  produced  by  the  other 
method.  After  the  grain  is  formed,  every  part  of  the  pro- 
cess is  conducted  in  the  same  manner  as  above  described. 

**  Having  thus  given  a  general  idea  of  the  art,  we  shall 
mention  some  particulars  necessary  to  be  attended  to,  in 
order  to  ensure  success  in  the  operatioh.  The  spirits  of 
wine  must  be  rectified,  and  of  the  best  quality :  what  is 
sold  in  the  shops  contains  camphor,  which  would  entirely 
spoil  the  grain. 

"  Resin,  Burgundy  pitch,  and  gum-mastic,  when  dis- 
solved in  spirits,  of  wme,  produce  trains  of  a  different  ap* 
pearance  and  figure,  and  are  sometimes  used  separately  and 
sometimes  mixed  in  different  proportions,  according  to  the 
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times  various  parts  are  laid  with  different  grains,  according 
to  the  nature  of  the  subject. 

"  The  finer  the  grain  is,  the  more  nearly  does  the  impres- 
sion resemble  Indian  ink,  and  the  fitter  it  is  for  imitating 
dra\%'ings.  But  very  fine  grains  have  several  disadvantages  : 
for  they  ^c  apt  to  come  off  before  the  aquafortis  has  lain 
on  long  enough  to  produce  the  desired  depth ;  and  as  the 
plate  is  not  corroded  so  deep,  it  sooner  wears  out  in  print- 
ing: whereas  coarser  grains-  are  firmer,  the  acid  goes  deeper, 
and  the  plate  will  throw  off  a  great  many  more  impressions. 
The  reason  of  all  this  is  evident,  when  it  is  considered,  that 
in  the  fine  grains  the  particles  arc  small  and  near  to  each 
other,  and  consequently  the  aquafortis,  which  acts  laterally 
as  well  as  downwards,  soon  undermines  ihe  particles  and 
causes  them  to  come  off.  If  left  too  long  on  the  plate,  the 
acid  would  eat  awav  the  grain  entirely. 

**  On  these  accounts,  therefore,  the  moderately  coarse 
grains  are  more  sought  after,  and  answer  better  the  pur- 
pose of  the  publisher,  than  the  fine  grains  which  were  for- 
merly in  use. 

** Although  there  are  considerable  difficulties  in  laying  pro- 
perly the  aquatint  grain,  yet  the  corroding  the  copper,  or 
oiting  in,  so  as  to  produce  exactly  the  tint  required,  is  still 
more  precarious  ana  uncertain.  All  engravers  allow  that  no 
positive  rules  can  be  laid  down  by  which  the  success  of  the 
process  can  be  secured  ;  nothing  but  a  great  deal  of  expe- 
rience and  attentive  observation  can  enable  the  artist  to  do 
it  with  any  degree  of  certainty. 

**  There  are  some  hints,  however,  which  may  be  of  con- 
siderable importance  to  the  person  who  wishes  to  attain  the 
practice  of  this  art. 

*^  It  is  evident,  that  the  longer  the  acid  remains  on  the 
copper,  the  deeper  it  bites,  and  consequently  the  darker  will 
be  the  shade  in  the  impression.  It  may  be  of  some  use, 
therefore,  to  have  several  bits  of  c6pper  laid  with  aquatint 
ground  of  the  same  kind  that  is  to  be  used  in  the  plate,  and 
to  let  the  aquafortis  remain  for  different  lengths ^f  time  on 
each  5  and  then  to  examine  the  tints  produced  in  one,  two, 
three,  four  minutes,  or  longer.  Observations  of  this  kind 
frequently  repeated,  and  with  different  degrees  of  strength 
of  the  acid,  will  at  length  assist  the  judgment  in  guessmg 
at  the  tint  which  is  produced  in  the  plate.  A  magnifier  is 
also  useful  to  examine  the  grain,  and  to  observe  the  depth  to 
which  it  is  bit.  It  must  be  observed  that  no  proof  of  the 
plate  can  be  obtained  till  the  whole  process  is  finished. 

<'  If  any  part  appears  to  have  been  bit  too  dark,  it  must 

I  4  be 
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following  arrangement,  which  we  think  well  calculated  to 
answer  the  purpose^  has  been  suggested  to  us  by  Mr.  Cor- 
nelius Varley,  a  young  artist  who  distinguishes  himself  no 
less  by  bis  mechanical  abilities  than  by  the  exquisite  pro- 
ductions of  his  pencil  in  water  colours: — Get  a  frame  made 
of  common  deal  or  any  kind  of  wood,  three  or  four  inches 
deep,  covered  with  a  plate  of  glass,  and  open  at  one  side ; 
and  let  the  side  opposite  to  this  have  a  round  operving  com« 
municating,  by  means  of  common  iron  pipe,  with  the  ash^ 
pit  of  any  little  stove  or  other  fire-place,  shut  up  from  all 
other  access  of  air  but  what  must  pass  through  the  pipe.  It 
is  obvious  that  any  fumes  rising  from  a  copper-plate  laid 
under  such  a  fiame  will  be  carried  backward  into  the  iron 
pipe  by  the  current  of  air  required  to  maintain  combustion 
in  the  stove,  and  will  by  this  means  be  carried  up  the  chim- 
ney in  place  of  being  allowed  to  fly  about  in  the  apartment. 
The  pipe  may  be  very  conveniently  used  by  carrying  it 
down  through  the  table  to  the  floor,  and  so  along  to  the 
place  where  the  chimney  may  chance  to  stand ;  and  \^^hen 
the  frame  is  not  wanted,  the  pipe  at  one  of  the  joinings 
(as  at  A,  Plate  V.)  may  be  made  to  answer  the  purpose  of 
a  hinge  by  which  to  turn  up  the  frame  against  the  wall,  as 
marked  by  the  dotted  lines,  where  it  may  be  secured^  while 
out  of  use,  by  a  button  or  any  other  contrivance. 


XXIX.  On  pure  Nickel,  discovered  to  be  a  noble  Metal;  on 
its  Preparation  and  Properties.    By  J.  B.  Richter*. 

W  HEN  sulphate  of  ammonia  and  nickel  are  repeatedly 
crystallized,  the  whole  of  the  cobalt,  excepting  a  very 
mmute  quantity,  is  separated  ;  but  there  still  remams  some 
copper  mixed  with  the  salt.  I  some  time  ago  announced,  that 
this  metal  may  be  separated  from  the  nickel  by  subliming  dhe 
latter  with  sal  ammoniac,  but  I  had  not  then  ever  obtamed 
pure  nickel.  With  the  compound  salt  of  nickel  and  am- 
monia there  still  remains  a  hitle  arsenic.  Iron  also  may  be 
in  it,  if  we  have  been  a  little  too  sparing  in  the  addition  of 
nitric  acid  to  the  sulphuric  solution  of  cobalt  containing 
nickel. 

I  attempted  to  separate  these  extraneous  metals  in  the 
humid  way,  but  without  complete  success.  By  means  of 
carbonate  of  potash,  I  decomposed  the  triple  anmioniacal 
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quires  the  longest  time  to  bake  it^  the  matter  underwent  no 
change  but  tliat  of  being  coagulated.  In  the  other  crucibles 
the  matter  Iiad  fused,  but  not  so  as  to  be  completely  liquid: 
the  crucibles  themselves  had  also  partly  experienced  the  same 
effect:  here  and  there  in  the  melted  mass  metallic  globules 
were  found,  the  largest  of  which  were  the  size  of  a  small 
nut,  and  the  least  that  of  a  cherry-^stoiie.  Their  brilliancy 
was  a  mean  between  that  of  silver  and  that  of  English  tin. 
The  scoriae  were  greenish  brown,  mixed  with  an  amethyst 
colour,  and  in  some  places  a  deep  blue  entirely  like  fused 
oxide  of  cobalt.  The  brown  colour  arose  from  the  oxide 
of  copper,  which  was  completely  vitrified,  and  the  blue 
from  that  of  cobalt.  The  green,  <m  the  contrary,  proceeded 
from  arseniate  of  nickel,  which,  as  experience  has  taught 
me,  strongly  resists  fusion  unless  some  combustible  sub- 
stance be  added  to  it. 

To  my  ^reat  satisfaction  on,  trying  the  metallic  globules 
with  a  hammer,  J  found  that  they  possessed  a  considerable 
degree  of  malleability. 

As  I  found  it  impossible  to  separate  with  a  hammer 
the  scorias  from  the  little  globules  to  which  they  adhered,  I 
collected  them  together  by  trituration  and  decantation,  and 
exposed  them  to  fiision  afresh.  It  was  again  complete 
only  in  the  places  of  the  furnace  most  heated. 

These  experiments  having  convinced  me  that  nickel  is 
reducible  in  the  fire,  without  the  addition  of  any  combus- 
tible matter,  I  attempted  to  reduce  some  oxide  of  this  metal^ 
obtained  by  the  decomposition  of  the  triple  ammoniacal 
salt  of  nickel,  which  during  an  uninterrupted  labour  of 
eighteen  months  I  had  procured  in  a  very  large  quantity. 
On  this  occasion  the  same  phaenomena  occurred  as  in  the 
preceding  reductions. 

The  melting  I  repeated  till  the  metal  had  undergone  a 
complete  fusion,  and  was  found  collected  together  in  a 
button  at  the  bottom  of  the  crucible,  in  one  crucible 
which  had  been  exposed  to  the  strongest  heat,  I  obtained  a 
button  that  weighed  an  ounce  and  a  half.  I  was  less  suc- 
cessful in  my  fusion  when  1  mixed  the  oxide  of  nickel  with 
porcelain  glaze,  or  when  I  simply  covered  it  with  this  glaze; 
so  that  I  was  convinced  the  best  process  was  to  reduce  the 
oxide  of  nickel  directly.  After  much  time  and  patience,  I 
succeeded  in  obtaining  several  ounces  of  nickel,  which  I 
must  consider  as  absolutely  pure :  and  I  shall  now  pro- 
ceed to  describe  the  principal  characters  that  I  have  per- 
ceived in  it  in  this  state. —  To  begin  with  the  external  cha- 
racters. 
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nities  of  making  this  observation  in  the  course  of  my  ex* 
periments.  Some  nickel^  from  which  I  had  separated  the. 
iron*  and  the  arsenic  in  the  humid  way,  and  which  I  had 
afterwards  reduced  with  the  addition  of  a  combustible 
#ubstance^  was  malleable,  and  attracted  the  magnet, 
though  not  so  forcibly  as  pure  nickel.    The  same  metal^ 

fmrined  with  less  care,  was  less  malleable,  and  proportionally 
ess  attractable  by  the  magnet.  Repeated  exposure  of  the  me- 
tal to  the  most  powerful  heat  of  a  porcelain  furnace  did  not 
in  the  least  restore  to  it  this  property. — Some  experiments, 
which  I  shall  hereafter  relate,  have  convinced  me,  that 
copper  cannot  be  entirely  separated  from  nickel  in  the 
humid  way,  and  that  the  only  means  of  separating  them  is 
to  reduce  the  cupreous  oxide  of  nickel  by  tire. 

The  sulphuric  and  muriatic  acids  exercise  but  little  action 
on  nickel.  Even  its  oxide  by  air  does  not  dissolve  in  the 
latter  without  the  assistance  of  a  strong  ebullition..  The 
most  appropriate  solvents  of  nickel  are  the  nitric  andnitro- 
muriatic  acids.  I  have  already  mentioned,  that  impure 
nickel,  particularly  the  cupreous,  is  attacked  by  the  nitric 
acid  with  heat  and  vivacity.  The  action  of  the  same  acid 
on  pure  nickel  is  a  little  different,  and  particularly  on  the 
hammered  metal.  I  have  poured  nitric  acid  on  nickel  both 
in  buttons  and  laminated,  expecting  a  very  active  solution ; 
but  it  has  proceeded  slowly,  and  I  have  even  been  obliged  to 
have  recourse  to  the  heat  of  a  spirit  lamp  to  accelerate  it. 
The  dissolution,  however,  having  appeared  to  cease,  I  de- 
canted the  liquid  and  poured  on  the  residuum  a  fresh  quan- 
tity of  acid  of  the  same  strength  as  the  preceding,  when 
on  a  sudden  such  a  brisk  action  came  on,  accompanied 
with  the  evolution  of  heatf?  that  I  could  not  remove  the 
capsule  to  the  fire-place  quickly  enough. 

I  shall  now  proceed  to  consider  some  of  the  characters  of 
pure  nickel  in  the  state  of  oxidation. 

The  nitric  solution  of  pure  nickel  has  a  beautiful  grass- 
green  colour.  Carbonate  of  potash  separates  from  it  a  pale 
apple-^een  precipitate.  This  precipitate  well  washed  and 
dned  is  ver)'  light.  A  thousand  parts  of  metallic  nickel  re- 
duced to  this  precipitate  weigh  2*927  parts. 

*  The  separation  of  the  iron  succeeds  best  bv  a  r.apid  evaporation  of  the 
nitric  solution  of  the  ferruginous  nickel,  by  wnich  the  iron  is  precipitated 
in  the  form  of  an  insoluble  oxide.  At  the  same  ^ime  a  little  atsenic 
b  separated  in  union  ^^Hth  the  iron.  It  is  preferable,  however,  to  separate 
the  arsenic  first,  which  is  effected  by  the  help  of  a  nitric  solution  of  lead. 
The  i^ad  is  afterwards  to  be  precipitated  by  a  solution  of  sulphate  of  potash. 

f  From  this  it  is  difficult  to  believe  that  nickel,  under  favourable  circum* 
•cances,  would  not  become  oxide  J  by  tlie  combined  iofiaence  of  air  and  fir&-«^ 
yam,  J4on$, 

If 
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arable  on  the  addition  of  alcohol  becomes  immediately 
milky,  and  long  retains  this  appearance,  no  kind  of  powder 
separating  even  in  several  days. 

4.  The  white  powder,  when  thrown  on  burning  coals, 
melts  like  sugar  and  evaporates,  diffusing  a  white,  thick, 
punsent  smoke,  with  a  smell  of  burnt  sugar.  After  this 
combustion  a  light  residuum  only  remains,  which  runs  into 
the  coal.  Starch  emits  a  similar  smoke,  but  does  not  melt, 
and  leaves  a  coally  residuum  much  greater  in  quantity. 
Gum-arabic  under  the  same  circumstances  gives  out  scarce- 
ly any  smoke. 

When  heated  over  charcoal  in  an  iron  spoon,  the  powder 
first  melts  and  emits  the  smoke  above  described  ;  but  as 
soon  as  the  spoon  becomes  red  hot,  it  burns  with  a  vivid 
light  flame,  and  leaves  a  very  trifling  coally  residuum.  Starch 
under  the  same  circumstances  does  not  melt,  is  much 
longer  before  it  burns,  and  leaves  a  considerable  residuum 
of  coally  matter.  Gum-arabic  only  sparkles,  does  not 
take  fire,  and  leaves  a  great  deal  of  coal,  which  is  readily 
convertible  into  grayish  ashes. 

5.  From  this  powder,  by  dry  distillation,  we  obtain  a 
brown  empyreumatic  acid,  having  the  smell  of  pyroxalic 
acid,  but  none  of  empyreumatic  oil. 

6.  Nitric   acid  transforms   the  powder  into  malic  and 
oxalic  acids,    without  producing  a  single  atom   of  sac 
cholactic  acid,  which  gum-arabic  furnishes  very  abundantly 
when  treated  in  the  same  manner;  nor  does  it  yield  any  of  the 
fatty  matter  generated  by  the  action  of  nitric  acid  on  starch. 

It  follows  from  all  these  phaenomena,  that  this  fari- 
naceous powder  extracted  from  elecampane  root  is  nei- 
ther starch  nor  gum,  but  a  peculiar  vegetable  substance 
holding  a  middle  rank  between  the  two.  It  is  probable 
that  it  exists  in  many  other  vegetables,  and  that  several 
products  hitherto  considered  as  starch  are  of  the  same 
nature  as  this  farina. 
'-  '  ,..,■■-  '■  ■^»- 

XXXI.  Facts  relative  to  the  Torpid  State  of  the  North-Ame^ 
rican  Alligator.  By  Benjamin  Smith  Barton,  M.  D*. 

X  T  has  not,  I  think,  been  remarked  by  the  generality  of  the 
writers  on  natural  history,  that  the  North  American  Alli- 
gator passes  during  the  prevalence  of  cold  weather  into  the 
torpid  state.  This,  however,  is  unquestionably  the  case  in 
some  parts  of  the  continent.  \ 

*  From  The  Phiiadtlpkia  Aftdical  and  i'hysical  Journal^  edited  by  Dr. 

fiart&n. 
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seen  at  this  place.  On  the  Atlantic  side  of  the  United 
States  I  am  not  able  to  trace  them  further  than  the  **  Alli- 
gator Dismal  Swamp",  which  is  between  Edenton  and 
Newbern  in  North-Carolina.  The  mouth  of  the  Red  River 
in  latitude  31*».    ' 

Within  the  tract  of  country  just  mentioned,  the  alligator, 
obeying  the  impulse  of  the  climate,  passes  into  the  torpid 
state.  In  North-Carolina  this  takes  place  about  the  middle 
of  November,  sooner  or  later  according  to  the  state  of  the 
season.  Whether  the  animal  becomes  torpid  in  more 
southern  parts  of  the  continent  I  have  not  been  able  to 
learn.  On  the  river  St.  John,  in  East-Florida,  ihey  have 
been  seen  awake  even  in  the  middle  of  winter,  but  it  was 
remarked  that  they  seemed  dull  and  stupid.  It  has  also 
been  observed,  that  they  are  accustomed  to  frequent  the 
warm  springs  which  are  so  abundant  in  this  part  of  the 
continent ;  and  that  they  are  fond  of  lying  in  these  springs. 
Perhaps  the  heat  of  these  springs  may  be  sufficient  to  pre- 
vent them  from  becoming  torpid.  But  it  must  be  observed, 
thai  a  deficiency  of  heat  is  not  the  only  cause  of  the  torpid 
condition  of  animals. 

It  may  not  perhaps  be  an  easy  task  to  assign  a  satisfactory 
cause  for  the  singular  instinctive  appetite  which  leads  the 
alligator,  before  going  into  the  torpid  state,  to  swallow 
pine-knots  and  other  somewhat  similar  substances.  But  I 
apprehend  that  these  substances,  when  taken  in  by  the 
animal,  act  in  some  measure  by  keeping  up  a  certain  degree 
of  action  in  its  stomach,  and  consequently  in  every  part 
of  the  system,  and  thereby  prevents  the  death  of  the  animal, 
which  might  otherwise  be  destroyed  by  the  long  continued 
application  of  cold.  Some  facts  mentioned  by  Dr.  Pallas, 
though  thev  respect  a  very  different  family  of  animals,  ren- 
der this  conjecture  not  a  little  plausible*. 

This  subject  is  worthy  of  more  attention.  In  particular, 
it  will  be  well  to  inquire,  whether  the  alligator  does  swallow 
pine-knots,  stones,  8cc.,  in  those  parts  of  America  in  which 
It  does  not  pass  into  the  torpid  state. 

XXXII.   Process  for  obtaining  pure  Cobalt.     By 

M.  TROMSDORFFf. 

aSuLix  intimately  four  parts  of  zaffer,  well  pulverized,  with 
one  part  of  nitrate  of  potash  and  a  half  part  of  charcoal  in 

•  Historia  Glirium,.  &c. 

f  Extracted  from  the  Journal  de  Chimie  of  M.  Gehlen  by  M.  Darcet,  and 
inserted  in  the  Aimales  de  Chimie,  No.  162. 
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100  grains  of  the  stone  to  be  examined  in  very  fine  pow- 
der,  must  be  fused  for  about  half  an  hour,  at  a  strong  red 
heat,  in  a  crucible  of  platina  or  silver,  with  200  grains  of 
boracic  acid. 

An  ounce  and  half  of  nitric  acid,  diluted  with  seven  or 
eight  times  its  quantity  of  water,  must  be  digested  upon  the 
fused  mass  till  the  whole  is  decomposed. 

The  fluid  must  be  evaporated  till  tts  quantity  is  reduced 
to  an  ounce  and  half  or  two  ounces. 

If  the  stone  contain  silex,  this  earth  will  be  separated 
in  the  process  of  solution  and  evaporation ;  and  it  must 
be  collected  upon  a  filter,  and  washed  with  distilled  water 
till  the  boracic  acid  and  all  the  saline  matter  is  separated 
firom  it. 

The  fluid,  mixed  with  the  water  that  has  passed  through 
the  filter,  must  be  evaporated,  till  it  is  reduced  to  a  con- 
venient quantity,  such  as  that  of  half  a  pint ;  when  it  must 
be  saturated  with  carbonate  of  ammonia,  and  boiled  with 
an  excess  of  this  salt,  till  all  the  materials  that  it  contains, 
capsible  of  being  precipitated,  have  fallen  to  the  bottom  of 
the  vessel . 

The  solution  must  then  be  separated  by  the  filler,  and  the 
earths  and  metallic  oxides  retained. 

It  must  be  mixed  with  nitric  acid  fill  it  tastes  strongly 
sour,  and  evaporated  till  the  boracic  acid  appears  free. 

The  fluid  must  be  passed  through  the  filter,  and  subjected 
to  evaporation  till  it  becomes  dry ;  when,  by  exposure  to  a 
heat  equal  to  450®  Fahrenheit,  the  nitrate  of  animonia  will 
be  decomposed,  and  the  nitrate  of  potash  or  soda  will  re- 
main in  the  vessel. 

It  will  be  unnecessary  for  me  to  describe  minutely  the 
method  of  obtaining  the  remaining  earths  and  metallic  oxides 
free  from  each  other,  as  I  have  used  the  common  processes. 
I  have  separated  the  alumine  by  solution  of  potash,  thelitne 
by  sulphuric  acid,  the  oxide  of  iron  by  succinate  of  am- 
monia, the  manganese  by  hydrosulphuret  of  potash,  and 
the  magnesia  by  pure  soda. 


•..* 


XXXIV.  Observations  on  the  singular  Figure  of  the  Planet 
Saturn.    By  William  Herschbll,  IjL.D.  F.R.S.* 

JL  here  is  not  perhaps  another  object  in  the  heavens  that 
presents  us  with  such  a  variety  of  extraordinary  phaenomena 

*  From  the  Tramacttons  f>fthe  Royal  SQcirty  for  1605. 
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dinary  distinctness,  I  examined  the  planet  Saturn.  The 
ring  reflects  more  light  than  the  body,  and  with  a  power  of 
570  the  colour  of  the  body  becomes  yellowish,  while  that 
of  the  ring  remains  more  white.  This  gives  us  an  oppor- 
tunity to  distinguish  the  ring  from  the  body,  in  that  part 
where  it  crosses  the  disk,  by  means  of  the  difference  in  the 
colour  of  the  reflected  light.  I  saw  the  quintuple  belt,  and 
the  flattening  of  the  body  at  the  polar  regions  5  I  could  also 
perceive  the  vacant  space  between  the  two  rings. 

The  flattening  of  the  polar  regions  is  not  in  that  gradual 
manner  as  with  Jupiter,  it  seems  not  to  begin  till  at  a  high 
latitude,  and  there  to  be  more  sudden  than  it  is  towards 
the  poles  of  Jupiter.  I  have  often  made  the  same  ob- 
servation before,  but  do  not  remember  to  have  recorded  it 
any  where. 

April  18;  10-feet  reflector,  power  300.  The  air  is  very 
favourable,  and  I  see  the  planet  extremely  well  definea. 
The  shadow  of  the  ring  is  ver)'  black  in  its  extent  over  the 
disk  south  of  the  ring,  where  1  see  it  all  the  way  with  great 
distinctness. 

The  usual  belts  are  on  the  body  of  Saturn  ;  they  cover  a 
much  larger  zone  than  the  belts  on  Jupiter  generally  take 
up,  as  may  be  &t^n  in  the  figure  I  have  given  m  Plate  IX. ; 
and  also  in  a  former  representation  of  the  same  belts  in 
1794*. 

The  figure  of  the  body  of  Saturn,  as  I  see  it  at  present,  is 
certainly  different  from  the  spheroidical  figure  of  Jupiter. 
The  curvature  is  greatest  in  a  high  latitude. 

I  took  a  measure  of  the  situation  of  the  four  points  of  the 
greatest  curvature,  with  my  angular  micrometer,  and  power 
527.  When  the  cross  of  the  micrometer  passed  through 
all  the  four  points,  the  angle  which  gives  the  double  lati- 
tude of  two  of  the  points,  one  being  north,  the  other  south 
of  the  ring,  or  equator,  was  93°  1 6'.  The  latitude  there- 
fore of  the  four  points  is  46°  38^  5  it  is  there  the  greatest 
curvature  takes  place.  As  neither  of  the  cross  wires  can  be 
in  the  parallel,  it  makes  the  measure  so  diflScult  to,  take, 
that  very  great  accuracy  cannot  be  expected. 

The  most  northern  belt  comes  up  to  the  place  where  the 
ring  of  Saturn  passes  behind  the  body,  but  the  belt  is  bent 
in  a  contrary  direction,  being  concave  to  the  north,  on  ac- 
count of  its  crossing  the  body  on  the  side  turned  towards 
us,  and  the  north  pole  being  in  view. 

There  is  a  very  dark,  but  narrow  shadow  of  the  body 

•  See  PhiL  Trans,  for  1794,  Table  VI.  page  32. 
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In  order  to  have  the  testimony  of  all  my  instruments^  on 
the  subject  of  the  structure  of  the  planet  Satu^n^  I  had  pre- 

fared  the  40-feet  reflector  for  observing  it  in  the  meridian, 
used  a  magnifying  power  of  360,  and  saw  its  form  ex- 
actly as  I  had  seen  it  in  the  10-  and  20-feet  instruments. 
The  planet  is  flattened  at  the  poles,  but  the  spheroid  that 
would  arise  from  this  flattening  is  modified  by  some  other 
cause,  which  I  suppose  to  b^  the  attraction  of  the  ring.  It 
resembles  a  parallelogram,  one  side  whereof  is  the  equato- 
rial, the  other  the  polar  diameter,  with  the  four  corners 
rounded  off  so  as  to  leave  both  the  equatorial  and  polar 
regions  flatter  than  they  would  be  in  a  regular  spheroidical 
figure. 

The  planet  Jupiter  being  by  this  time  got  up  to  a  consi- 
deri^ble  altitude,  I  viewed  it  alternately  with  Saturn  in  the 
10-fect  reflector,  with  a  power  of  500.  The  outlines  of  the 
figure  of  Saturn  are  as  described  in  the  observation  of  the 
40-feet  telescope  j  but  those  of  Jupiter  are  such  as  to  give 
a  greater  curvature  both  to  the  polar  and  equatorial  regions 
than  takes  place  at  the  poles  or  equator  of  Saturn  which  are 
comparatively  much  flatter. 

May  12.  I  viewed  Saturn  and  Jupiter  alternately  with 
my  large  1 0-feet  telescope  of  24  inches  aperture  :  and  saw 
plainly  that  the  former  planet  difiers  much  in  figure  from 
the  latter. 

The  temperature  of  the  air  is  so  changeable  that  no  large 
mirror  can  act  well. 

May  13.  10-feet  reflector,  power  300.  The  shadows 
of  the  ring  upon  the  body,  and  of  the  body  upon  the  ring, 
are  very  black,  and  not  of  the  dusky  colour  of  the  heavens 
about  the  planet,  or  of  the  space  between  the  rin^  and 
planet,  and  between  the  two  rings.  The  north* following 
part  of  the  ring,  close  to  the  planet,  is  as  it  were  cut  off*  by 
the  shadow  of  the  body :  and  the  shadow  of  the  ring  lies 
south  of  it,  but  close  to  the  projection  of  the  ring. 

The  planet  is  of  the  form  described  in  the  observation  of 
the  40-feet  telescope ;  I  see  it  so  distinctly  that  there  can  be 
no  doubt  of  it.  By  the  appearance  I  should  think  the 
points  of  the  greatest  curvature  not  to  be  so  far  north  as  45 
degrees. 

The  evening  being  very  calm  and  clear,  I  tdok  a  measure 
of  their  situation,  which  gives  the  latitude  of  the  greatest 
curvature  45®  21^     A  second  measure  gives  45®  4i^ 

Jupiter  being  now  at  a  considerable  altitude,  I  have  viewed 
it  alternately  with  Saturn.  The  figure  of  the  two  planets  is 
decidedly  different.    The  flattening  at  the  poles  and  on  the 
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the  proportion  between  the  equatorial  and  polar  diameters 
determined  in  the  year  1 789  * ;  and  found  that,  in  order  to 
be  a  perfect  resemblance,  my  figure  required  some  small 
reduction  of  the  longest  diameter,  so  as  to  bring  it  nearly 
to  agree  with  the  measures  taken  the  27th  of  May.  When 
I  had  made  the  necessary  alteration,  my  artificial  Saturn 
was  again  compared  with  the  telescopic  representation  of  the 
planet,  and  I  was  then  satisfied  that  it  had  all  the  correct- 
ness pf  which  a  judgment  of  the  eye  is  capable.  An  exact 
copy  of  it  is  given  in  Plate  VIL*  The  dimensions  of  it  in 
proportional  parts  are. 

The  diameter  of  the  greatest  curvature      -         36 
The  equatorial  diameter  -  -         35 

The  polar  diameter  -  -  -         32 

Latitude  of  the  longest  diameter     -  43®  2(/ 

The  foregoing  observations  of  the  figure  of  the  body  of 
Saturn,  will  lead  to  some  intricate  researches,  by  which  the 
quantity  of  matter  in  the  ring,  and  its  solidity,  may  be  in 
some  measure  ascertained.  They  also  afford  a  new  instance 
of  the  effect  of  gravitation  on  the  figure  of  planets  j  for  in 
the  case  of  Saturn,  we  shall  have  to  consider  the  opposite 
influence  of  two  centripetal  and  two  centrifugal  forces :  the 
rotation  of  both  the  ring  and  planet  having  been  ascertained 
in  some  of  my  former  papers. 


XXXV.  Experiments  and  Observations  upon  the  Contrac- 
tion of  Water  by  Heat  at  hw  Temperatures.  J5y  Thomas 
Charles  Hope,  JVi.D.  F.R.S.  Edin.y  Professor  of 
Chemistry  in  the  University  qf  Edinburgh^. 

jL  o  the  general  law,  that  bodies  are  expanded  by  heat,  and 
contracted  by  cold,  water  at  the  point  of  congelation,  and 
for  some  degrees  of  temperature  above  it,  seems  to  afford  a 
very  singular  and  curious  exception. 

The  circumstances  of  this  remarkable  anomaly  have  been 
for  some  time  believed  to  be  the  following : 

When  heat  is  applied  to  water  ice-cold,  or  at  a  tempera- 
ture not  far  distant,  it  causes  a  diminution  in  the  bulk  of 
the  fluid.  The  water  contracts,  and  continues  to  contract, 
with  the  augmentation  of  temperature,  till  it  reaches  the 

•  See  Phil  Trans  for  1790,  p.  17. 

+  From  the  Transactions  oj  the  Royal  Society  of  Edinbargh,  part  ii.  of 
voL  V. 
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have  at  diflferent  periods  been  oflered  to  discredit,  and  to 
brin^  it  into  doubt. 

The  first  observation  relative  to  this  subject  was  made  by 
Dr.  Croune,  towards  the  close  of  the  1 7th  century,  while 
engaged  in  investigating  the  phaenomena  of  the  great  and 
forcible,  though  familiar,  expansion  which  happens  to  water 
at  the  instant  of  freezing ;  a  matter  which  occupied,  in  a 
considerable  degree,  the  attention  of  his  fellow-members 
of  the  Royal  Society  of  London  in  the  earlier  years  of  that 
institution. 

I  shall  relate,  in  his  own  words,  his  first  observation  : — 
"  I  filled  a  strong  bolt-head  about  half  way  up  the  stem 
with  water,  a  day  or  two  before  the  great  frost  went  off, 
marking  the  place  where  the  water  stood ;  and  placing  it 
in  the  snow  on  my  leads,  while  I  went  to  put  some  salt  to 
the  snow,  I  found  it  above  the  mark  so  soon,  that  I  thought 
the  mark  had  slipt  down,  which  I  presently  raised  to  the 
water,  and  as  soon  as  ever  I  mixed  the  salt  with  the  snow, 
the  water  rose  very  fast,  about  one-half  inch  above  it.  I 
took  up  then  the  glass,  and  found  the  water  all  fluid  still : 
U  was  again  set  down  in  the  salt  and  snow ;  but  when"! 
came,  about  an  hour  after,  to  view  it,  the  ball  was  broken, 
and  the  water  turned  to  hard  ice,  both  in  the  ball  and 
stem*/' 

From  this  experiment  Dr.  Croune  drew  the  conclusion, 
that  water,  when  subjected  to  cold,  actually  began  to  ex- 
pand before  it  began  to  freeze.  On  announcing  it,  how- 
ever, to  the  Royal  Society,  on  the  6th  of  February  1683, 
Dr.  Hooke  immediately  expressed  strong  doubts,  and  as- 
cribed the  ascent  of  the  water  in  the  neck  of  the  vessel  to 
th?  shrinking  of  the  glass  occasioned  by  the  cold. 

To  obviate  this  objection,  and  to  preclude,  as  far  as  was 
possible,  the  influence  of  the  change  of  capacity  in  the  ap- 
paratus from  an  alteration  of  its  temperature,  a  bolt-head 
was  immersed  in  a  mixture  of  salt  and  snow,  and  into  it, 
when  cooled,  was  poured,  to  a  certain  height,  water  pre- 
viously brought  to  near  the  freezing  point.  The  water  be- 
gan instantly  to  rise  as  before,  and  when  it  had  ascended 
about  one-fourth  of  an  inch  in  the  stem,  the  vessel  was 
taken  out,  the  whole  water  remaining  fluid. 

These  experiments,  supported  by  others  of  a  similar  na- 
ture, communicated  by  Dr.  Slare  to  the  society  on  the  20th 
of  the  same  month,  ajppear  to  have  satisfied  its  members, 
in  general,  of  this  fact,  that  water,  when  on  the  point  of 

•  Birch's  History  of  the  Royal  Society,  vol.  iv.  p.  263. 
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In  low  temperatures,  the  contractive  effects  surpass  the 
expansive^  and  contraction  is  the  consequence :  in  tempe- 
ratures beyond  41°,  the  expansive  predominate,  and  the  vi- 
sible expansion  is  the  excess  of  the  expansive  operation  over 
the  contractive* 

In  1788  sir  Charles  Blagden  added  the  curious  observa- 
tions, that  water,  which  by  slow  and  undisturbed  refrigera- 
tion permits  its  temperature  to  fall  many  degrees  below  its 
freezmg  point,  perseveres  in  expanding  gradually  as  the 
temperature  dechnes  ;  and  that  water,  having  some  muriate 
of  soda,  or  sea  salt,  dissolved  in  it,  begins  to  expand  about 
the  same  number  of  degrees  above  its  own  term  of  congela- 
tion that  the  expansion  of  pure  water  precedes  its  freezing, 
that  is,  between  eight  and  nine  degrees.  More  lately  (Phi- 
losophical Transactions  1601),  he,  or  rather  Mr.  Gilpin  by 
faii  direction,  endeavoured  to  ascertain,  by  the  balance  and 
weighing-bgttic,  the  amount  of  this  change  of  density  caused 
by  a  few  degrees  of  temperature. 

Every  one  must  be  familiar  with  the  use  which  count 
Rumford  has  made  of  this  peculiarity  in  the  constitution  of 
water,  in  explaining  many  curious  appearances  that  pre- 
sented themselves  in  his  experiments  upon  the  conducting 
power  of  fluids,  and  in  accounting  for  certain  remarkable 
natural  occurrences.  The  count,  with  his  usual  ingenuity, 
has  endeavoured  to  point  out  the  important  purposes  which 
this  peculiarity  serves  in  the  oeconomy  of  nature,  and  to 
assign  the  final  cause  of  so  remarkable  an  exception  from  a 
general  law. 

In  recording  the  observations  and  opinions  that  have  been 
published  concerning  this  point,  I  might  now,  in  order, 
notice  those  of  Mr.  Dalton,  of  Manchester,  related  in  the 
fifth  volume  of  the  Manchester  Memoirs,  which  tended  to 
confirm  and  enlarge  our  knowledge  of  it.  But  as  Mr.  Dalton 
himself  has  called  in  question  the  accuracy  of  the  conclu- 
sions which  had  been  drawn  from  his  experiments,  and  from 
those  of  preceding  observers,  I  shall  only  remark,  that  they 
are  of  the  same  nature^  and  nearly  to  the  same  purport,  as 
those  of  M.  de  Luc. 

It  was  in  consequence  of  a  communication  with  which 
Mr.  Dalton  favoured  me,  three  months  ago,  that  my  at- 
tention was  directed  to  this  subject.  He  informed  me,  that 
after  a  long  train  of  experiments  he  was  led  to  believe  that 
he^  and  his  predecessors  in  the  same  field  of  investigation, 
had  fallen  into  a  mistake  with  regard  to  the  contraction  of 
water  by  heat,  and  its  expansion  by  cold,  in  consequence 
of  overlooking  or  underratmg  the  efiegt  which  the  change 
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unctrlainty,  and  considering  it 
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as  a  point  of  much  curiosity  and  interest,  I  have  endeavoured 
to  investigate  the  subject  by  experiments  conducted  in  a  to- 
tally different  manner,  equally  calculated  to  exhibit  the  sin- 
gular truth,  but  free  from  the  objections  to  which  the  others 
are  liable.  In  them,  it  was  niy  object  to  provide,  that 
neither  the  changes  of  the  actual  volume  of  the  water,  nor 
the  alterations  in  the  dimensions  of  the  instrument,  should 
have  any  influence  whatever. 

I  have  already  taken  occasion  to  state,  that  the  purpose 
of  this  paper  is  to  prove,  by  experiments  on  the  principle 
now  mentioned,  that  in  the  constitution  of  water  there 
really  exists  the  singularity  often  noticed. 

I  shall  first  state  the  plan  of  the  experiments,  and  then 
detail  the  particulars  of  the  most  remarkable  of  them; 

When  any  body  is  dilated,  whether  by  heat  or  cold,  it 
necessarily  becomes  less  dense,  or  specifically  lighter ;  and 
the  opposite  effects  result  from  contraction.  This  is  the 
circumstance,  as  every  one  knows,  which  causes  various 
movements  among  the  particles  of  fluids,  when  any  ine- 
quality of  temperature  prevails  in  the  mass ;  hence  these 
particles  are  little  acquainted  with  a  state  of  rest. 

If  a  partial  application  or  subtraction  of  heat  produce  an 
inequality  of  density  in  a  mass  of  fluid,  the  lighter  parts 
rise  to\he  surface,  or  the  denser  fall  to  the  bottom. 

It  readily  occurred,  that  I  might  avail  myself  of  these 
movements,  and  upon  statical  principles  determine  the 
question  in  dispute. 

I  had  only  to  examine  attentively  water,  as  it  was  heated 
or  cooled  in  a  jar,  and  to  observe,  by  means  of  thermome- 
ters, what  situation  the  warmer,  and  what  the  cooler  parts 
of  this^uid  affected. 

If  I  should  find  that  ice-cold  water,  in  acquiring  tempe- 
rature, showed,  in  its  whole  progress,  the  wanner  parts  near 
the  top,  it  would  indicate  that  water  follows  the  usual  law, 
and  is  expanded  like  other  bodies  by  heat. 

Or  if  I  should  observe  that  warm  water,  in  cooling  to  the 
freezing  point,  had  the  coldest  portion  uniformly  at  the 
bottom,  the  same  conclusion  would  follow ;  while  a  dif- 
ferent inference,  and  the  existence  of  the  supposed  anomaly, 
would  be  deducible  should  the  event  prove  different.  The 
only  circumstance  I  can  fi^re  to  myself  as  tending  in  any 
measure  to  render  this  mode  of  examining- the  point  doubt- 
ful, is,  that  water  near  its  congealing  point  may  have  so 
little  change  of  density  occasioned  by  a  small  variation  of 
temperature,  that  its  particles  may  be  prevented  by  their 
inertia,  or  by  the  tenacity  of  the  circumfluent  mass,  from 

assuming 
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procliims  an  increased  density, 
at<.r  U  contracted  by  heat.  As 
I  ai  ili^  bottom  exhibits  a  tcm- 
.-.c  I-,  K^tardcd  and  soon  stopped, 
ipcraturc  beyond  40"  is  totally 
>£  attains  this  degree,  the  expe- 
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riment  equally  sfiows,  that  the  warmer  fluid  ascends  and 
occupies  the  summit^  by  its  route  announcing  its  dimi- 
nished density^  and  proving  that  water  is  now  expand- 
^  by  heat^ 

Experiment  II. 

I  filled  the  same  jar  \yith  water  of  temperature  53°;  and 
that  I  might  observe  the  phaenomena  of  cooling,  I  placed 
it  in  the  axis  of  a  much  larger  cylindrical  vessel,  nearly  full 
oiF  water,  of  temperature  4l°,  and,  by  an  earihen-ware 
support,  raised  it  about  thre&  inches  from  the  bottom, 
takuig  care  that  the  water  should  be  on  the  same  level  in 
both  vessels.  As  soon  as  I  had  adjusted  the  two  thermo- 
meters, as  in  the  former  experiment,  I  observed  that  the 
top  of  the  fluid  was  still  at  d3^,  but  the  bottom  had  fallen 
to  49^ 

Top.  Bottom. 

In    9  minutes         52®       -        45 

—  15 -—  52         -         44 

Now,  to  accelerate  the  cooling,  I  withdrew  by  a  syphon 
the  water  from  the  lar^e  cylinder,  and  supplied  its  place  by 
ice-cold  water,  mixed  with  fragments  of  ice,  which  by 
repeated  cautious  agitation  was  kept  uniformly  at  tlie  tem- 
p^ture  of  32^. 

In  23  minutes         48°        -         42  + 

—  38-. 44    -    40 

—  43 .42    -    40 

—  46 40    -    40 

—  52 36    ,    40 

—  58 35—   -    3D 

—  65 34    -    37 

—  75 34    -    36 

—  103 34    -    34 

This  experiment  is  the  counterpart  of  the  foregoing,  and 
from  the  testimony  of  the  same  instruments,  it  appears, 
that  when  a  cylinder  of  water  of  53**  is  cooled  by  circum- 
fluent iced  fluid,  the  colder  part  of  the  water  takes  posses- 
sion of  the  bottom  of  the  vessel,  so  as  to  establish  a  dif- 
ference of  temperature  from  the  surface,  amounting  some- 
times to  8®.  And  that  as  soon  as  the  fluid  at  the  bottom 
arrives  at  the  40th  degree,  the  temperature  of  the  fluid  in 
that  situation  is  stationary  till  the  surface  reaches  the  same 
point. 

-  During  the  subsequent  refrigeration,  the  progress  of  the 
cooline  undergoes  a  total  change.  The  thermometers  telf 
that  tne  colder  fluid  rises  to  the  surface;  so  that  the  top 

Vol.  23.  No.  90.  Nov.  1805.         L  gets 


of  Hater  hy  Heat. 

soon  by  4°,  and  atUiiu  the 
ry  lung  before  tbe  Other  laU» 

ik,  lead  to  the  conduiioOr 
icr  ai  53"  is  contracted  and 
and  tbat  this  conttDues  to 
tin;  iciHperMure  of  40',  at 
is  produced;  for  now  the 
ixtiiitally   lighter,  or  is  «X- 

er  experiment,  the  complete 

tbe  wanner  atri  colder  partt- 

progress  both  of  the  hCating 

nial  (.'ire II instance  of  the  pro- 

IparticuUrly  worthy  of  remark. 

i«t-n(  III. 
iL's  deep,  and  4*5  in  diameter, 
tk  anJ  lubulatiire  veiy  near 
a  cylindrical  ba^on  of  tinned 
I  incbe^  in  diameter,  with  a 
Lbe  bottom^  large  enouri)  to 
Q\  u\c2.ni  of  a  collar  and  ce* 
iu  ihal  it  encircled  the  upper 

iicc  was  to  have  the  means  of 

to  tbe  i-upcrior  portion  of  a 
n;red  tlii'  purpose  completely. 
iiiomticr  tbrougb  the  lubula- 
iK-arly  reached  the  axis  at 
ivc  the  ri-ing  of  ihc'bottom, 
atiuii,  E  rendered  the  aperture 
ork  and  lute. 

i  on  a  table,  with  the  inter- 
ick  paper,  in  a  room  without 

and  poured  into  the  bason, 
xture  uf  powdered  ice  an^ 

ri  ihe  temperature  near  the 
!b  ut  a   ihermometct  to  Uk 

n  Ibe  axis. 


On  the  Cont fact  ion  of  ff^aier  ly  Heai.  163 


tn  91  minutes 

^31 ^ 

—  41 ^— 


i\ 


ift«k 


Bottom. 
44-=- 
49 
41 

40-4- 


"—  1  hour  6  min.  40 

—  20  — r—  39*5 

44 


—  4^  hours 


39*3 
39*3 


—  5+ 

—  11 


•Mai^B^ 


idnightj 


—  19 


at  Diidni^h 


next  morning 


rning  J 


—  «6 

—  32 

—  41 

—  50 


39 
39 

39 

40' 
40 

40 
41 


Top. 
46  — 
44 
49 

rAt  this  time  a  thin  film  of 
34  <  ice  began  to  form  in  contact 

llwith  the  glass. 
34 


rA  crust  of  iceof  some  thick- 
<  ness  now  lined  the  glass^ 
(.And  air  had  fallen  to  40^. 


Crust  of  ice  complete. 

Air  40<»» 

r  Air  40^r  So  much  ice  had 
I  melted  that  the  cake  was 
I  detached  from  the  side  of 
l^the  vessel,  and  floated. 

Air  41''.  tee  not  all  melted. 

Air49^.  Icenot  entirely  gone. 


This  long  protracted  experiment  presents  some  striking 
facts^  and  its  general  import,  with  regard  to  the  subject  ot 
investigation,  agrees  with  the  preceding.  In  it  we  see^ 
that  when  the  frigorific  mixture  abstracted  caloric  from  the 
upper  extremity  of  a  cylinder  of  water^  nearly  18  inches 
long^  and  at  50^,  the  reduction  of  temperature  appeared 
sooner,  and  advanced  quicker  at  its  lower  extremity  than 
in  the  axis  at  the  top,  not  two  and  a  half  inches  distant 
from  the  cooling  power.  No  one  can  entertain  a  doubt 
that  this  is  owing  to  a  current  of  cooled  and  condensed 
fluid  descending,  and  a  corresponding  one  of  a  warmer 
temperature  ascending.  Now,  if  water  observed  the  same  law 
that  other  bodies  do,  and  had  no  peculiarity  of  constitution^ 
the  same  progress  of  cooling  should  continue.  This, 
however,  the  experiinent  teaches  us,  is  not  the  case:  as 
soon  as  the  fluid  at  the  bottom  exhibits  a  temperature  of 
40°,  it  ceases.  The  colder  fluid  remains  at  top,  and,  quick- 
ly losing  temperature,  ere  long  begins  to  freeze.  The  con- 
tinuance of  tne  colder  fluid  at  the  surface  surely  denotes^ 
ihat  it  is  not  more  dense  than  the  subjacent  warmer  water. 
The  legitimate  inference  &om  this  is,  that  water  of  tem- 
perature 40°  is  not  contracted  by  being  cooled  to  32**. 

L  2  Did 
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did  pass  from  the  lower  strata  upwards,  but  extremely 
slowly^  by  reason  that  fluids^  ai^  Count  Rumford  taught 

us^ 

mrself  that  he  assigned  to  fluidity  a  character  that  does  not  belong-  to  it. 
Though  since  the  date  of  these  experiments,  the  public  has  become  possessed 
of  several  series,  well  devised,  and,  in  my  opinion,  of  themselves  conclusive, 
it  may  yet  be  worth  while  to  state  the  tenor  and  result  of  them,  by  which 
the  value  of  th«r  testimony  in  favour  of  the  couduciing  power  of  li^^uids 
may  be  estimated. 
The  experiments  were  of  two  descriptions. 

The  o^  set,  of  the  same  nature  nearly  with  those  of  Count  Rumford, 
was  designed  to  examine,  Whether  heat,  when  applied  to  the  surface,  can 
descend  m  a  fluid ;  and  the  other,  to  discover.  Whether,  on  the  mixture  of 
different  portions  of  fluid  at  diflcreot  temperatures,  an  interchange  of  caloric 
talces  place  between  the  panicles ; — Water,  oil,  and  mercury,  having  been 
the  suDJtcts  of  the  Count  s  cxiperimenis,  were  employed  for  tne  first  set. 

To  explore  the  conducting  power  of  water  and  oil,  the  apparatus  which  I 
used  consisted  of  two  vessels  of  tinned  iron,  both  cylindrical,  and  the  one 
somewhat  larger  than  the  other.  l*he  larger  had  a  diameter  of  eleven  inches, 
and  into  it  were  poured  the  subjects  of  the  trial,  to  difl^erent  depths  on  dif- 
ferent occasions.  The  smaller  was  ten  and  a  half  inches  in  diameter.  By 
three  hooks  it  was  suspended  within  the  larger  pan,  in  such  a  maimer  that 
the  bottom  of  it  exactly  reached  and  came  in  contact  with  the  surface  of 
the  fluid*  This  smaller  vessel  became  the  source  of  the  heat,  by  being  filled 
with  boiling  hot  water.  The  water  was  changed  frequently,  care  being 
taken  to  avoid,  by  the  use  of  a  syphon,  all  agitation  and  disturbance. 

In  experiments  of  this  nature,  the  diihculty  is  {o  prevent  the  conveyance 
of  caloric  by  the  sides  of  the  vessel.  I  attempted,  and,  I  think,  I  succeeded^ 
in  overcoming  this  difficulty,  by  encircling  the  larger  vessel,  at  a  height  ex« 
actly  corresponding  with  that  of  the  surface  of  the  fluid  within,  with  a  gut- 
ter or  channel  about  half  an  inch  in  depth  ;  and  by  causing  a  stream  of  cold 
water  to  flow  constantly  through  a  syphon  into  this  gutter,  while  from  the 
opposite  side  it  ran  off  by  a  small  spout. 

The  water  was<^everal  degrees  colder  than  the  subject  of  the  experiment; 
and  keeping  cool  the  portion  of  the  vessel  with  which  it  was  in  contact,  it 
intercepted  the  heat  that  would  otherwise  have  travelled  by  this  route  to  the 
bottom. 

For  mercury  I  had  recourse  to  vessels  of  gla«s. 

In  all  the  experiments  a  thermometer  bore  testimony  that  the  caloric  de- 
•cended  from  The  surface  to  the  bottom  of  the  fluid,  and  demonstrated,  at 
least  to  my  conviction,  that  fluids  can  conduct  heat. 

The  progress  of  the  heat,  however,  was  very  slow,  and  attested  the  im- 
portant fact,  for  which  we  ought  to  be  thankful  to  the  Count, — ^That  fluids 
are  very  bad  conductors. 

The  second  set  of  experiments  was  calculated  to  examine,  in  a  very  dif- 
ferent manner,  the  position.  That  all  interchange  and  communication  of  heat 
between  the  particles  of  fluids  is  impossible. 

When  a  hot  and  a  cold  fluid  are  mixed  together  and  well  agiiaicd,  very 
soon  an  uniform  temperature  is  produced.  This  equality  mu  ;t  proceed  cither 
from  a  communication  of  heat  from  the  warmer  to  the  colder  fluid,  agree- 
ably to  the  common  opiiuon,or  from  a  perfect  intermixture  of  hot  and  cold 
particles,  according  to  the  notion  of  Count  Rumford.  To  which  cause  it 
ought  to  be  attributed,  I  conceived  I  might  discover,  by  ascertaining  whe- 
ther, after  such  an  intermixture,  any  separation  of  the  hot  and  cold  por- 
tions took  place.  If  the  equilibrium  of  temperature  be  owing  to  intermix* 
ture  without  interchange  of  caloric,  the  hotter  particles,  as  toon  as  the  agita- 
,f4on  ceases,  ought,  by  reason  of  their  greater  rarity,  to  accumulate  to  a  cer- 
uin  degree,  at  the  surface,  and  there  exhibit  a  temperature  above  the  com- 
mon  oiic. 

L  3  t  first 


I'  n/  If'ater  ly  Heat. 

i.ictor^   fif  heat,  and  lo  yctv 
red  from  ihe  Atmosphere  with 

t  any  dfpression  or  tetnpera- 

I  cnoclude  witli  remarViDg,  is 
liiiiit  the  error  of  the  popular 
Icndciicv  to  ascend." 

and  slopping  the  tubulature 

\:-.\\cr  of  lemperature  40^,  and 

i.r'pindmg   two  theftnometers, 

»>nnd,   I   poured  a  mixture  of 

l>  tbc  dtjiLli  of  4-3  inches,  the 

Bs  in  the  l^t  experiment. 


,  and  railing  (he  ball  of  ibc  tbcr- 
pjKirLimitjr  of  otnerviiif,  (hat  it 
abuvt  (be  commDD  tniipenliir* 

!r.ihi>1,  (elecling  it  On  accouiit  of 

I"  au(i  at  lempcrature  ITO*.    The  re- 

1°  and  at  ITD^.a!  (he  difference 

icmpermu.-es  ia  very  roniider- 
.n\  paniclci  from  ihe  oihert, 
;ciiiperaiure  of  ihe  (op,  how- 
pj[lii:les.    It  ncvtr  ascended 


c.  [hal  Couni  Rumfnrd,  wilh 
I  .111 L  .  f  , iinveriing  upon  ihit  >ubjec(, 
-,  >.>  cuLiii.lfte  ai  10  prevent  any  sepa- 

iiliiv,  thst  lieat  rariDot  pau  from  one 
iliirirtnt  fluids  ougM  to  be  equally  in- 
>  torach  utiier.  Ciifortiuiaiely,  how- 
:  I)  ci'iiimuoicalcd.  Thongh,  ajirinW, 
.  n-uk  gf  ibe  eipcrimtut,  !  poured  a 
.11  hesltd  by  inunenion  in  a  veasel  of 
ill  eiliiaJ  lolumc  of  watcrot  38°,  and 
,>i  apuiirltr  of  amirute.  The  com- 
•  heat  had  gone  from  the  oil 
,  .Kid  had  ai ranged  themtelvei 
m  had  (be  tanic  (empcraiiuc  of 


On  the^  Contraction  oj  Water  hy  Heat.  167 

Bottom.         Top.  Air. 

televen  o'clock  40^  40**  40*' 

In  10  minutes  38+  38  + 

.^20 — •  38—  38— 

—  30 37—  37  — 

-•40 36  36 

—  50 Sy$  35-5 

—  80 35  35 

•  100 1 34-5  35 

.  120 ^ —  34—  34 

*—    8  hours  34—  34 

A  crust  of  ice  began  to  form  on  the  inside  of  the  ghsB 
when  the  water  in  the  axis  of  the  bottom  and  of  the  top 
^as  at  36^.  In  the  course  of  the  experiment^  it  became  at 
least  an  inch  thick. 

We  learn  from  this  experiment,  that  cold  applied  to  the 
lower  part  of  a  cyHnder  of  water,  nearly  1 8  inches  long, 
and  having  the  temperature  of  40%  is  actually  as  speedily 
perceived  at  the  summit  as  in  the  axis  of  that  part,  on  the 
external  surface  of  which  it  immediately  acts.  As  fluids 
conduct  heat  so  very  tardily,  this  can  only  arise  from  cur- 
rents of  cooled  water  ascending  from  the  bottom,  and  these 
cold  currents  could  not  move  upwards,  were  not  the  water  of 
them  specifically  lighter  than  that  of  the  incumbent  warmer 
fluid. 

The  water,  therefore,  which  at  the  bottom  is  cooled  by 
the  contiguous  frigorific  mixture,  must  be  expanded  by  the 
loss  of  caloric. 

This  experiment  secures  full  force  to  the  last,  as  it  ob- 
viates the  objection  already  noticed,  and  also  precludes 
another,  I  have  already  stated,  that  it  may  perhaps  be  al- 
leged, that  the  fluid  at  the  top,  in  experiment  third,  though 
cooled  to  32®  did  not  descend,  because  below  40®  the  con- 
traction is  so  trifling,  that  it  does  not  occasion  a  diflPcrence 
of  specific  gravity  sufliciently  great  to  cause  the  particles  to 
descend,  wnen  opposed  by  the  inertia  and  tenacity  of  the 
fluid  through  which  they  have  to  fall ;  or  it  may  be  con- 
ceived, that  the  descent  is  so  tardy,  that  time  is  given  to  the 
ambient  air  or  subjacent  fluid  to  furnish  heat  enough  to 
raise  the  temperature  of  the  descending  stream,  and  by  that 
arrest  it  in  its  downward  course. 

But  from  the  particulars  above  recorded,  it  is  manifest, 
that  the  change  of  density  between  the  temperature  of  32^ 
and  40^  is  quite  sufficient  to  put  into  motion  the  particles, 
and  to  enable  them  to  overcome  the  obstacle  arising  from 
inertia  and  tenacity,  and  to  withstand  the  arresting  eflfects 
of  atmospheric  heat. 

L  4  Though 
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r4«e  of  several  degrees,  before  the  surface  indicates  the   . 
smallest  acquisition  of  heat. 

.   The  inference  is  plain,  that  the  cold  water  is  contracted 
by  the  heat. 

The  change  of  the  effect  of  heat  is  equally  well  illustra- 
ted by  this  experiment. 

No  sooner  did.  the  inferior  portion  attain  the  temperature 
of  39^,  than  the  heated  fluid  altered  its  course,  and,  by 
ascending,  carried  the  increase  of  temperature  very  rapidly 
to  the  surface,  so  that  it  soon  surpassed  the  bottom,  and 
continued  to  rise,  while  the  other  remained  stationary. 

Experiment  VI. 

I  filled  the  jar  used  in  the  last  experiment  with  water  of 
temperature  39^%  the  air  and  the  support  being  at  39**. 
Disposing  the  thermometers  in  the  usual  manner,  I  intro*- 
duced  a  mixture  of  snow  and  salt  into  the  bason. 

Bottom.       Top.  Air. 

At  commencement        39*5  39*5     •   59^ 

In  10  minutes  39+  38  + 

—  25 39+  36-5  %•  At  this  time  ice 

—  35 39  36—  began    to    be 

—  55 39  35  formed  on  the 

— >  anhourand  10  min.  39—  34+  .side  of  the  ves- 
. 35 39—  34—  sel. 

—  3  hours  39—  33  + 

This  experiment  speaks  in  as  decided  language  as  the 
preceding.  It  shows  that  when  a  portion,  in  the  middle 
of  a  column  of  water  at  temperature  39*5  is  cooled,  the 
colder  fluid  rises,  and  does  not  descend  through  the  warmer 
mass,  and  presents  the  unequivocal  demonstration,  that 
water  of  temperature  39i^  is  actually  expanded  by  losing 
beat. 

The  different  experiments  which  I  have  in  detail  recorded, 
agree  perfectly  with  each  other  in  the  evidence  they  give 
relative  to  the  subject  of  inquiry.  The  general  import  of 
them  is,  that  water  which  is  ice-cold,  or  a  few  degrees 
warmer,  when  heated,  becomes  specifically  heavier, — that 
water  of  40P  when  heated  becomes  specifically  lighter,— 
that  water  above  40%  by  the  loss  of  heat,  or  by  cold,  is 
rendered  specifically  heavier;  and  that  water  oelow  40^ 
is,  by  the  same  cause,  rendered  specifically  lighter. 

Such  being  the  general  import,  the  conclusion  is  irre- 
sistible, that  heat,  in  low  temperatures,  causes  water  to 
contract,  and  at  superior  temperatures  to  expand.  The 
opinion^  therefore,  is  founded  in  truth,  that  water  pos« 
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move  every  doubt  respecting  the  matter  of  facty  it  remains 
a  very  difficult  problem  for  those  who  are  fond  of  philoso* 
phical  investigation,  to  explain  how  heat  shall  occasion  in 
the  same  fluid,  without  producing  any  alteration  of  me* 
chanical  form  or  chemical  condition,  at  one  time  contrac* 
tion  and  at  another  expansion,  and  to  reconcile  the  con- 
tractive effect  to  the  conceived  notions  of  the  mechanism 
of  the  operations  of  this  energetic  agent. 

When  heat  causes  expansion,'  it  is  imagined  to  act  by 
inducing  a  repulsion  among  the  particles  of  bodies,  which, 
opposing  and  overpowering  the  cohesive  altraclion,  causes 
the  particles  to  recede. 

lu  what  manner,  then,  the  addition  of  heat  can  occa* 
tion,  or  allow,  the  particles  of  water  to  approach  each 
other,  and  how  the  subtraction  of  il  can  make  them  retire 
to  a  greater  distance,  I  confess  I  can  in  no  measure  com- 
prehend. 

An  explanation,  abundantly  plausible  at  first  view,  very 
readily  suggests  itself  to  every  one  who  is  aware  of  the  great 
and  forcible  expansion  which  happens  to  this  fluid  at  the 
moment  of  its  congelation.  It  is  stated  by  sir  Charles 
Blagden,  in  the  paper  already  quoted. 

The  remarkable  dilatation  which  water  experiences  at  the 
instant  of  being  converted  into  ice,  is  very  generally  ascribed, 
and  I  presume  very  properly,  to  a  new  arrangement  which 
the  particles  assume,  determined  probably  by  their  polarity; 
by  which  one  side  of  the  particle  A  is  attractive  of  one  ^ide 
of  B,  while  it  is  repulsive  of  another. 

Now,  if  this  polarity  operates  with  so  much  energy  as 
to  impart  almost  irresistible  expansive  force  at  temperature 
3S",  it  is  reasonable  to  suppose  that  it  may  begin  to  exert 
its  influence,  though  in  a  far  inferior  degree,  at  tempera- 
tures somewhat  more  elevated.  The  expansion,  theretbre, 
that  takes  place,  during  the  falling  of  temperature  from 
40",  may  be  imputed  to  the  particles  beginning  or  affecting 
to  assume  that  new  arrangement  which  their  polarity  assigns 
them,  in  which  arrangement  these  particles  occupy  more 
space  than  before* 

Again,  when  heat  causes  water  of  32°  to  contract,  upon 
the  same  principle  it  may  be  conceived  to  operate  by 
coimteracting  the  small  portion  of  the  disposition  to  pola- 
rity that  survives  the  liquefaction. 

I  am  afraid  that  we  cannot  rest  satisfied  with  this  ex- 
planation. We  must  not  be  deceived  by  the  plausibility 
of  it. 

The  state  of  perfect  fluidity  depends  upon  the  circum» 
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cannot  fall  to  render  the  instrument  in  some  small  measure 
more  sensible,  and,  so  far  as  it  goes,  to  counteract  the  slug- 
gishness produced  by  any  increased  tenacity  in  the  fluid. 

But  as  the  body  of  the  instrument  is  made  of  glass,  the 
amount  of  the  contraction  must  be  very  small,  and  the 
change  of  sensibility  arising  from  it  so  very  trifling,  as  cer- 
tainly by  no  means  to  obscure  such  an  eflect  as  an  increase 
of  tenacity  would  occasion.  I  therefore  with  some  confi- 
dence conclude,  that  the  fluidity  of  the  water  is  not  sensibly 
diminished,  and  consequently  that  the  polarity  has  not  be- 
gun to  exert  any  sensible  influence  ;  it  can  scarcely,  there- 
fore, be  accounted  the  cause  of  the  dilatation. 


XXXVI.  On  an  artificial  Substance  which  possesses  the  prin^ 
cipal  characteristic  Properties  of  Tannin.  By  Charl£S 
Hatchbtt,  Esq.  F.R.S.* 

§1. 

JL  HE  discover^'  of  the  principle  on  which  the  effects  of 
tanning  essentially  depend,  may  be  partly  attributed  to  M. 
Deyeux,  who  obtained  a  substance  from  galls  which  he 
considered  is  a  species  of  resin  f,  but  which  was  afterwards 
proved  by  M.  Seguin  toJbe  that  which  renders  the  skins  of 
animals  insoluble  in  water  and  imputrescible,  and  thus  to 
be  the  principle  by  which  they  are  converted  into  leatherj. 

The  chief  characteristic  property  of  this  substance  was 
ascertained,  by  M.  Seguin  to  be  thai  of  precipitating  gela- 
tine or  glue  from  water  in  a  state  of  insolubility  ;  and  as  it 
was  evidently  different  from  any  vegetable  substance  hitherto 
discovered,  ne  gave  it  the  name  of  tannin. 

This  discovery  of  M.  Seguin  at  once  unveiled  the  theory 
of  the  art ;  an  easy  and  certain  method  was  afforded  by  whicn 
tannin  could  be  detected,  and  its  relative  quantity  in  dif- 
ferent substances  be  determined,  whilst  the  nature  and  pro- 
perties of  this  newly  discovered  vegetable  principle  could  be 
su^ected  to  accurate  investigation. 

The  former  has  derived  elucidation  from  the  experiments 
of  Mr.  Biggin  §,  and  much  has  been  contributed  in  every 
respect  by  M.  Proust  ||;  but  the  subject  has  received  the 

*  From  the  Transactions  of  the  Royal  Society  fir  1805. 

t  Mhnorre  svr  la  JVotr  de  GaUe,  par  M.  Deyeux;   Aimales  de  Odmi^ 
tome  tvii.  p.  23. 

\  Ibid,  tome  xx.  p.  15.  $  Phil.  Trans.  1799^  p.  859. 

y  AnnaUt  dn  Chirnie,  tome  xzv.  p.  225,  Ibid,  tome  xli.  p.  SSI.  Ibid, 
xlil  p.  89. 
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die  solutions  of  the  resins  and  those  of  many  of  the  bitumensi 
such,  for  instance^  as  asphaltum  and  jet*  The  first  effect 
of  nitric  acid,  during  long  digestion  with  these  substances^ 
was  to  form  a  very  dark  brown  solution,  whilst  a  deep  yel- 
low or  orange  coloured  mass  was  separated,  which  by  sub- 
sequent digestion  in  another  portion  of  nitric  acid  was  com- 
pletely dissolved^  and  by  evaporation  was  converted  into  a 
yellow  viscid  substance,  equally  soluble  in  water  and  in 
alcohol,  9o  as  to  perfectly  resemble  that  which  by  similar 
means  had  been  obtainea  from  the  resins,  excepting  that 
when  burned  it  emitted  an  odour  somewhat  resembling 
that  of  the  fat  oils* 

It  therefore  appeared  to  me  that  the  first  or  dark  brown 
solution  had  been  formed  by  the  action  of  the  nitric  acid  ou 
the  uncombmed  carbonaceous  part  of  the  bitumens,  or  that 
by  which  they  are  rendered  black,  and  that  the  deep  yellow 
portion  which  was  separated  was  that  which  constituted 
the  real  or  essential  part  of  these  bituminous  substances. 
This  opinion  was  confirmed  by  some  experiments  which  I 
purposely  made  upon  amber ;  and  having  every  reason  there- 
fore to  believe  that  the  dark  brown  solution  obtained  from 
asphaltum  and  jet  was  in  fact,  a  solution  of  coal,  I  repeated 
the  experiments  on  several  varieties  of  the  pit  or  mineral 
coal,  irom  all  which  I  obtained  the  dark  brown  solution  in 
great  abundance;  but  those  coals  which  contained  little 
or  no  bitumen  did  not  yield  the  deep  yellow  substance 
which  has  been  mentioned. 

In  each  experiment  I  employed  100  grains  of  the  coal^  * 
which  I  digested  in  an  open  matrass  with  one  ounce  of 
nitric  acid  diluted  with  two  ounces  of  water*     (The  specific 
gravity  of  the  acid  was  1  *40. ) 

After  the  vessel  had  been  placed  in  a  sand-bath,  and  as 
soon  as  it  became  warm,  a  considerable  effervescence,  at- 
tended with  much  nitrous  gas,  was  produced  :  after  about 
two  days  I  commonly  added  a  second  and  sometimes  a  third 
ounce  of  the  acid,  and  continued  the  digestion  during  five 
or  six  days,  or  till  the  whole,  or  nearly  tne  whole,  was  dis- 
solved, excepting  in  those  cases  when  the  deep  yellow  sub- 
stance was  formed ;  for  this  I  constantly  separated. 

The  next  experiment  was  made  upon  charcoal,  which 
was  more  readily  dissolved  than  the  preceding  substances^ 
without  leaving  any  residuum ;  the  solution  was  perfect^ 
mid  the  colour  was  reddish-brown^. 

Having 

*  Tbc  lolubiltty  of  charcoal  in  nitric  add,  and  tome  of  iti  propertitfl 
wbcft  thus  diisolved,  have  been  noticed  by  profettor  lichteostetn  in  CreU'» 
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Crrll'i  Chemical  Jounul,  tnni- 
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of 
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'gf  isinglass  to  tlut  state  in  a  close  vessel^  and  having  rub  the 
it  into  fine  powder^  I  digested  it  with  nitric  acid  in  bed 
xnanner  which  has  been  desc;ribedf  At  first  the  acid  did 
not  aopear  tp  act  upon  it,  but  ^t  lengt^  it  was  slowly  dis- 
solveci  excepting  a  small  quantity,  which  however  was  in 
every  respect  unchanged  5  and  here  we  may  remark,  that  as 
animal  coal  is  incinerated  with  much  more  difficiilty  than 
vegetable  coal  or  cliarcoal,  so  was  the  sani^  difference 
to  DC  observed  when  okygen  wis  presented  to  these  bodies 
in  the  humid  way. 

The  solution  resembled  those  which  have  been  describea, 
excepting  that  the  brown  colour  was  more  intense.  It  was 
evaporated  to  dryness,  and  was  then  dissolved  in  distilled 
water,  after  which  the  solution,  being  examined  by  the  re- 
agents which  hkd  been  employed  in  the  former  experiments, 
was  found  to  produce  similar  eflFects,  excepting  some  diffe- 
rence in  the  cqloiif  of  the  precipitates. 

i  next  added  some  of  the  liquid  to  a  solution  of  isinglass, 
and  obtained  a  copious  precipitate.  X^us  it  is  evident,  that 
a  tanning  substance  may  be  formecl  fironi  animal  as  well  as 
from  vegetable  and  mineral  coal ;  kxiA  it  is  not  a  little  cu- 
rious, tnat  this  enables  us  to  assert  as  a  matter  of  fact,  al- 
though not  of  oeconomy,  that  one  portion  of  the  skin  of  an 
animal  may  be  employed  to  cohvert  the  other  into  leather. , 

In  the  course  of  these  experiments  I  also  subjected  coak 
to  the  action  of  nilric  acid,  and  obtained  a  product  which 
resembled  that  which  had  been  aftordea  by  pit-coal ;  but  in 
this  case  (as  might  be  expected)  there  was  not  any  appear-* 
ance  of  the  deep  yellow  substance  which  has  so  often  been 
mentioned. 

These  experimei>tis,  therefore,  prove,  that  a  tanning  sub- 
stance may  be  artificially  formed  by  exposing  qarbon  to  the 
action  of  nitric  acid  ;  and  it  also  sLppears,  that  this  is  best 
effected  when  the  carbon  is  uncombined  with  any  other 
substance  excepting  o^cygen*  The  following  experiments 
3eem  to  corroborate  this  opinion. 

1.  Apiece  of  Bovey  coal,  which  had  jperfeclly  the  ap- 
pearance of  half-charred  wood,  was  reduced  td  powder, 
and  was  digested  with  nitric  acid  until  the  whole  wad 
di^sotved. 

The  colour  of  the  solution  was  deep  yellow ;  and,  by  eva- 
poration, a  yellow  viscid  mass  was  ootained,  which  was 
dissolved  in  distilled  water.  This  solution  was  then  ex- 
amined by  various  reagents,  and  particularlv  by  gelatine, 
out  not  any  vestige  of  tanning  matter  could  oe  discovered, 
tnd  the  predominant  substance  appeared  to  be  oxalic  acid. 
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H  few  of  the  ejiperiments,  with  their  results^  because  they 
are  intiMLtely  cbniiiected  with  the  diibject  tioW  under  con- 
sideration. 

In  these  experiments  I  have  observed  that  concentrated 
kilphuric  acid^  when  poiired  upon  any  of  the  resinous  sub- 
Mancea  deduced  to  powder,  dissolved  them  in  a  few  minutes  i 
&t  this  period  the  solution  was  trans|5arent,  donimonly  of  a 
yellowish-brown  colour,  and  of  the  consistency  of  a  viscid 
oil.  Blit  if,  after  this,  the  vessel  was  placed  on  a  sand- 
bath,  the  colour  of  ikhe  solution  becaitie  pro^ssivelv  darker^ 
isulphureous  gas  was  evolved,  and  at  length  the  wAoIe  ap- 
peared like  a  very  tluck  liquid  of  an  intense  black.  I  pur<- 
posely  for  the  present  pass  bver  maiiy  phs^homeha,  some 
of  which  are  peculiar  to  the  different  substances  when  thus 
treated,  whilst  others  are  general,  and  may  be  referred  to  those 
iattendant  on  etherification,  for  my  intention  here  is  only  t6 
hotice,  in  a  concise  manner,  such  as  immediately  tend  16 
elucidate  the  subject  of  this  paper. 

When  concentrated  sulphiihc  acid  is  poUred  on  the  com- 
hion  turpentine  of  the  shbps,  it  almost  immediately  dis- 
isolves  it  like  the  solid  resins;  ^d  if  a  portion  of  this  solu- 
tion be  poured  into  cold  water,  the  turpentine  is  precipitated 
\h  the  solid  brittle  state  of  common  yelloW  resin.  But  if  a 
second  portioh  of  the  ^kitie  solution,  after  the  lapse  of  an 
hour  of*  m6re>  be  in  like  manner  poured  into  cold  water, 
the  resin  thus  formi^d  is  not  yellow,  but  dark  brown;  and  if 
four  or  iivt  hours  Arfe  suflFere'a  to  elapse  before  a  third  portion 
is  poured  into  waleih^  the  resin  is  found  to  be  completely 
black.  After  thi^,  supposing  the  di^stion  to  be  carried 
bn  during  several  day^,  or  until  there  is  no  linger  any  pro- 
duction of  sulphureous  gas,  the  turpentiiie  or  resin  will  be 
found  converted  into  a  black  porous  coal^  which,  if  the 
operatidti  has  been  properly  conducted,  does  not  contain 
any  resin,  although  a  sunstance  may  frequently  be  separated 
by  digestion  ill  ucohbl^  which  T  shall  soon  n&Ve  occasion 
to  Aotice. 

When  icbmmon  resin  was  thus  treated,  I  obtained  about 
43  pcf  cent,  of  the  coal,  which,  after  being  exposed  to  a 
ir^  heiit  in  a  loosely  covered  platina  crucible,  still  amounted 
to  30  per  cent.,  and  by  the  slowness  of  its  combustion  and 
bther  circumstances  which  lieed  not  here  be  related,  ap- 
proached very  nearly  to  the  characters  of  8t)me  of  the  mi- 
neral coals** 

*  iThc  difierenee  of  the  quan^ty  of  carbon,  which  may  t>e  ot>tained  ia 
iht  state  of  coal  from  resinous  substances  by  the  humid  and  by  the  dry  way« 
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examined^  I  shall  mention  various  kinds  of  wood,,  copal, 
amber^  and  wax,  all  of  which,  when  reduced  to  coal  by 
sulphuric  acid,  yielded  similar  products,  by  subsequent 
treatment  with  nitric  acid. 

But  this  substance  may  likewise  be  artificially  produced 
without  the  help  of  nitric  acid,  although  in  a  less  propor- 
tion, as  well  as  with  some  slight  variations  in  its  charac- 
teristic properties ;  for,  as  I  have  already  observed,  when 
any  of  the  resins  or  gum  resins  (such  as  common  resin, 
elemi,  assafcetida,  &c.)  have  been  long  digested  with  sul- 
phuric acid  so  as  to  assume  the  appearance  and  general 
characters  of  coal,  if  afterwards  they  ^e  digested  with  al- 
cohol, a  portion  is  dissolved,  and  a  dark  brown  solution  is 
formed  which  by  evaporation  yields  a  mass  soluble  in  water 
as  well  as  in  alcohol,  and  which  precipitates  gelatine,  ace- 
tite  of  lead,  and  muriate  of  tin,  out  produces  only  a  very 
slight  effect  on  oxysulphatc  of  iron.  This  substance,  there- 
fore, which  may  thus  be  separated  by  alcohol  from  the  coal 
fonped  froav  resinous  bodies  by  sulphuric  acid,  evidently 
contains  some  of  the  tanning  matter,  which  has  been  pro- 
duced during  the  carbonization  of  those  substances. 

A  natural  process  very  similar  to  this  I  much  suspect 
takes  place  in  some  cases  where  peat  is  formed ;  I  say  in 
some  cases,  because  the  production  of  tanning  matter  does 
not  seem  to  be  absolutely  a  necessary  consequence  attend- 
ant on  the  formation  of  peat ;  for  in  many  places  where 
the  latter  abounds  the  former  cannot  be  detected,  whilst 
in  others  it  is  very  abundant,  and  acts  powerfully  on 
animal  bodies  which  have  accidentally  been  exposed  to  its 
effects. 

There  arc  many  facts  of  this  kind  upon  record,  such  as 
the  account  of  the  bodies  of  the  man  and  woman  preserved 
in  the  moors  near  the  woodlands  in  Derbyshire,  and  also  of 
the  woman  found  in  the  morass  at  Axholm,  in  Lincoln- 
shire*. Now  I  atn  much  inclined  to  believe,  that  the 
tanning  substance  which  so  much  abounds  in  these  and 
some  other  peat  moors,  did  not  originally  exist  in  the  ve- 

fetable  substances  from  which  th^  peat  has  been  produced, 
ut  that  it  has  been  and  continues  to  be  progressively  form- 
ed (under  certain  favourable  circumstances)  during  the 
gradual  carbonization  aod  couversioix  of  the  ve^^t^ble  mat- 
ter into  peat. 

In  most  of  the  former  papers  which  I  have  had  the  hp- 
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Greville,  in  the  chair.  The  business  of  the  season  opened^ 
as  usual,  with  the  Crooniaa  lecture,  by  Mn  Carlisle,  on 
the  Power  arid  particular  Stn$cture  of  the  Muscles  of  Fishes^ 
The  excellence  of  Mr.  Carlisle's  former  lecture  on  muscu- 
lar motion  awakened  curiosity ;  and  if  in  the  present  he 
has  been  less  successful,  it  is  perhaps  rather  owing  tp  the 
more  limited  nature  of  his  subject,  than  to  the  want  of 
original  observations  and  ei^periments.  After  several  mi« 
nute  physiological  explanations  of  the  nature  and  peculiar 
structure  of  the  muscles  of  fishes,  and  their  invariable 
insertion  in  fleshy  instead  of  tendinous  matter,  the  au« 
thor  proceeded-  to  detail  his  experiments  on  their  power 
and  particular  use,  in  enabling  the  animal  to  move 
with  so  much  rapidity  through  a  fluid  so  dense  as  wa** 
ler.  He  ascertained  that  the  muscles  of  the  sides  and 
tail  are  solely  those  by  means  of  which  the  flsh  ad- 
vances ;  that  the  pectoral  and  abdominal  fins  serve  only 
to  raise  or  lower,  and  balance  it  in  the  water;  and 
(bat,  deprived  of  these  muscles  and  again  put  into  water,  it 
remained  at  the  bottom  without  bein^  able  to  ascend,  but 
with  the  power  of  ad^^ncing  as  before.  By  cutting  off  the 
pectoral  and  abdominal  fins  of  one  side,  the  fish  lost  the 
power  of  balancing  itself  ppright,  fell  on  its  side,  and  ad- 
vianced  slowly,  hV  accounted  for  what  is  vukarly  called 
drowning  in  fishes,  when  gaueht  by  the  angler's  hook^^ 
from  ti|e  very  great  violence  with  which  they  at  that  time 
strike  th^  water,  and  consequent  prostration  of  strength  in 
the  muscles,  that  they  f^ill  on  their  side  or  back,  and  ap- 
pear as  if  drowned.  The  efiect  would  be  the  same  if  ti\& 
nook  was  placed  in  any  other  part  of  the  body  as  well  as 
the  mouth ;  exhaustiqn,  and  not  sufibcation  being  the 
caase^ 

On  the  ]4th,  the  reading:  of  this  interesting  paper  was 
concluded.  The  fluids  of  nshe$  coagulate  at  about  l6o?  of 
Fahrenheit. 

On  the  same  evening  was  read  the  Bakerian  lecture  on 
the  Force  of  Percussion,  by  Dr.  Wollaston,  secretary  of  the 
society.  The  nature  of  mathematical  discussions  renders 
analysis  extremely  difficult,  although  Dr.  Wollaston 's  lec- 
ture possesses  the  rarq  merit  of  brevity  and  perspicuity. 
The  hitherto  undefined,  and  perhaps  undefinabJe  force  of 
animal  power  has  long  exercised  the  ingenuity  of  mathe- 
piaticians,  and  Dr.  Wollaston  has  wisely  contented  himself 
with  following  Smeaton  on  that  subject.  His  illustration 
of  the  force  of  percussion,  however^  and  of  accelerated  mo- 
tioDi  he  conceives  to  be  somewhat  novels  and  to  contain 
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phemical  experiments^  what  are  the  phsenomena  of  the  torpor 
which  certain  animals^  such  as  marmots  and  dormice  udt 
dergo  during  winter^  with  respect  to  the  circulation  of  their 
bloody  their  respiration^  and  their  irritabiiity ;  also  to  in- 
quire what  are  the  causes  of  this  sleep^  and  why  it  is  pecu- 
liar to  those  animals* 

It  is  required  that  a  precise  detail  be  eiven  of  the  ordinary 
temperature  of  these  animals,  of  the  oegree  of  cold  neces- 
sary for  theif  torpor,  of  th«  natural  temperature.which  they 
retain  during  ^eir  lethargyj^  of  the  time  which  is  neces-r 
fary  for  them  to  resume  their  natural  temperament  when 
they  waken ;  of  the  quickness  of  their  pulse  during  the 
two  states ;  of  the  quantity  of  oi^yg^u  which  they  consume 
in  a  given  time,  both  ip  their  quick  ahd  torpid  state ;  of 
the  prqfoviq4^^^$  of  their  torpor,  ooth  with  respect  to  their 
sensibility  and  to  their  simple  muscular  irritability;  finally, 
of  the  colour  and  the  chemical  state  of  their  blood. 

The  proposers  of  the  prize  do  not  require  that  the  experi- 
ments be  fnade  on  all  aormant  animals  ;  only  that  they  be 
made  with  strictness  on  the  kinds  most  easy  to  be  procured. 

The  prize  will  be  a  kilogramme  of  gold  (about  3,400 
^ancs).  The  memorials  sent  for  competition  must  be  re- 
mitted to  the  secretaryship  of  the  Institute  before  the  first 
Germii^al,  of  th^  year  1^, 

fHonditions  of  the  Competition. 

All  persons  excepting  the  members  of  the  Institute  a^ 
admitted  to  the  competition. 

No  work  that  is  sent  to  the  competition  is  to  bear  the 
name  of  the  author,  but  only  a  sentence  or  device. 

It  is  allowed,  if  the  writers  choose,  to  attach  a  separate 
and  sealed  note,  which  shall  inclose,  besides  the  motto  or 
device,  the  name  and  address  of  the  author.  This  note  is 
not  to  be  opened  unless  the  piece  obtain  the  prize.  The 
wo^ks  destined  for  competition  may  be  sent  to  the  office  of 
^he  secretary,  franking  the  packet  which  contains  them.  The 
clerk  of  the  secretaryship  will  give  receipts  for  them.  They 
may  also  be  addressed,  carriage  paid,  to  the  perpetual  secre- 
taries of  the  physical  and  mathematical  sciences. 

The  competitors  are  informed,  that  the  Institute  will  not 
petum  any  of  the  works  which  shall  have  beeti  sent  to  the 
competition.  The  authors  shall  have  liberty  to  take  copies 
df  them,  if  they  have  occasion.  The  administrative  com- 
mission of  the  Institute  will  deliver  the  gold  medal  to  th^ 
bearer  of  the  receipt.    In  ca^«  tl^ere  shall  have  been  no  -re^ 

ceipt 
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not  be  sent,  but  lo  the  author 
he  shall  employ, 

JADEMr,   PAfilS. 
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month.     The  society,  wishing 
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Society  at  BQmbay^'^^f^ccinaiHm  in  India. .       ISJ 

into  a  correspondence  with  the  ot^er  different  societies  who 
are  occupied  by  the  same  views^  have  requested  me^  an4 
in  particular  the  president,  don  Domingo  Goyena<|  to  in- 
form the  society  at  I^adra^  of  their  intentions  by  this  op- 
portmiityi  until  they  can  do  it  more  formally  by  sending 
^e  prospectus  of  their  journal.  No^  knowing  any  of  the 
pther  iQembers  of  this  society  excepting  you,  sir,  I  take  the 
liberty  to  requestyou  will  engage  theieamed  members  of  your 
assembly  in  favour  of  this  infonl  society — Friends  of  Lufonia 
—and  engage  them  to  admit  with  benevolence  the  request  tq 
enter  into  correspondence,  and  make  known  to  this  infant 
m  the  cradle  their  lights,  th^ir  works;  and^  in  fine,  to  assist 
it  with  their  succour,  that  it  may  one  day  be  enabled  tq 
tread  in  the  steps  of  ifs  n^aiters.  I  cannot  help  being  ex- 
tremely flattered,  sir,  by  ^  commission  which  brings  to  my 
recollection  a  persoii  of  your  merit,  and  which  will  often 
give  me  the  opportqnity  to  assure  you  of  the  sentiments  of 
fespect  and  high  consideration  with  which 

*•  I  have  the  honour  to  be,  Sir, 
ff  Yopr  very  hupabl^  a^d  very  obedient  servant, 
H^,.*?!^-^       ^  •^  J.  M.  Datot." 

lOdi  Feb.  1^ 

SQCISTr  AT  BOMBAT. 

A  society  has  been  instituted  at  Bombay  for  the  purpose 
pf  collecting  useful  knowledge  in  every  branch  of  science, 
and  qf  promoting  the  further  investigation  of  the  history, 
literature,  arts  and  panners  of  the  Asiatic  nations.  Sir 
James  Mackintosh,  who  was  ejected  president,  delivered  a 
Very  eloquent  discourse  oi^  th^  qccasiqn. 


XXXyilL  Intelligence  and  Miscellaneous  Articles. 

VACCINATION   IN   INpiA. 

Tq  the  ^di^wr  of  the  Government  Gazette. 

aiR4 

X  HB  settlements  of  Columboi^  Madras,  and  Calcutta,  ha- 
ving started  nearly  at  the  san^e  time  in  the  race  pf  vaccine 
inoculation  similaily  equipped,  it  may  be  worthy  of  in- 
quiry, how  so  great  a  diQi^r^ce  shoula  exist  in  their  [>ro* 
gress  as  appears  by  {public  papers ;  seeing  that  some  time^ 
agq,  when  the  vaccine  returns  at  Madras  gave  145,000, 
those  at  Calcutta  were  only  11,000,;  and  now,  by  the 
Ceylon  Government  Gazette  of  the  5th  instant,  26,000 
persons  have  been  vaccinated  there  notwithstanding  the 

pressure 


Mia,  «c. 

Und,  and  on  the  last  returns  of 

amount  to  216,000.  ' 

inconvi;nienccs  occasioned  by 
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;imungst  gcverai   gentlemen 
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permanent  and  fixed  iustitu- 

..ly  hjve  vaccine  inoculators 
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trick,  page  S9  of  the  accom- 

tUercfore  reprint  in  tl)e 

111  IS  letter. 

•ery  obedient  servant, 

J.  Akdemok, 


■hilUs  KirkpaiTick'K 


liardly  admitting  room  for  an- 
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ni  btMTS  to  tfie  year's  crop"  more 

jiraciici;  at  the  village  of  Nun-: 
luaied,  which  may  sene  to  give 

ot  grain,  ihe  greatest  necessary 

where  it  grows  ;  a  practice  that 
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f  labourers  have  tweiity- 
illivait;  160  cawnies*  of 
,  and  40  cawnies  of  free 
l:tics  to  the  first,  it  will 
gcnerallv  produces  sixty 
cut  ano  gathered  into  a 
marcal  to  the  carpenter 
washerman  and  barber. 


Preserving  of  Hops.  180 

A  bundle  of  the  straw^  containing  one  measure*  of  paddy  f^ 
is  folded  up  and  given  away,  when  the  crop  is  divided  with 
government,  to  Fulliar  church,  another  to  the  Eesvaren 
church,  Permall  church,  the  Vadum  schoolmaster,  the  wa« 
ter-charity  pandall,  the  village  beadle,  the  amildar  office 
water-woman,  the  doctor,  the  taylor,  the  man  who  burns 
the  dead  and  waters  the  fields. 

When  the  heap  is  trodden  and  separated  from  the  straw, 
the  taylor  sings  a  song  to  render  the  crop  propitious,  for 
which  he  ^ets  a  measure  of  the  unwinnowea  grain. 

When  the  crop  is  properly  cleaned,  the  church  of  Eesva^ 
ren,  the  church  of  Permall,  the  church  of  Peduareear,  thc$ 
village  extra  servant,  the  Vadum  schoolmaster,  the  dancing 
^irls  who  attend  marriages  and  funerals,  and  the  Idmp-oil 
tor  the  amildar's  office,  have  each  two  measures. 

The  village  clerk  Hx  measures;  the  watchman,  by  guess 
of  hand|  one  measure ;  Pulliar  churchy  half  a  measure }  the 
water-charity  pandall,  the  same  quantity;  as  well  as  the 
village  carpenter,  irqnsmith,  washerman,  barber,  beadle^ 
water-woman,  and  doctor. 

After  the  above  business  is  over,  the  village  clerk  distri- 
butes, to  the  cultivator,  two  marcals  and  seven  measures  ; 
the  head  man  of  the  village,  one  marcal  and  two  measures  j 
the  watchman,  one  marcal ;  the  village  servants,  altogether 
six  measures  ;  the  head  bramin,  two  measures ;  Caulata- 
petty  church,  five  measures ;  Eesvaren  church,  one  mea- 
sure and  a  half;  Permall  church,  one  and  a  half;  repair  of 
the  tank,  one  marcal  and  four  measures. 

The  remaining  grain  is  then  divided  between  the  culti- 
vator and  government,  dedircting  one  marcal  and  a  half  from 
fovernment's>share  for  the  watchman  and  clerk's  fees, 
ort  St.  George,  JaMKS  AnDERSON. 

May  SI,  1798. 

PRESBRVIKO   OF   HOPS. 

The  following  method  of  preserving  hops  is  given  in 
Klaproth's  Journal  of  Chemistry : 

The  author,  from  experiments  he  has  made,  proposes  to 
distil  the  hops  with  water:  when  the  distilled  water  is 
drawn  off,  the  essential  oil  which  floats  on  the  surface  is  to 
be  separated ;  the  refuse  which  remains  in  the  still  is  to  be 
well  squeezed,  and  boiled  a  second  time,  after  which  it  is 
to  be  evaporated  to  the  consistence  of  extract,  adding  a 
little  distilled  water.     When  required  for  use,  the  essential 

*  A  measure  is  thirty-four  ounces. 
I  Paddy  is  rice  in  the  husk. 

oil 


Uronomi/. 

•  sugar,  then  diluted  witli  ihfr 
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I  the  author  concludes  that  one 
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s  it  is  not  edsy  to  perceive  that 

Eira  labour,  which  is  not  sc- 

1  the  beer  itself  ai  is  usually 

,  Whether  a  larger  portion  of 

i  can,  in  a  plentiful  season,  be 

I  kind  of  extract  recommehded,  ■ 

;  themselves.     It  is  certain  that 

sipated  from  hops  kept  in  bagd 

robably  a  belter  way  to  prevent 
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tn  oiir  present  nuidber  we  Have  ghren  a  skeleton  of  this 
dntient  Sacred  bird  of  the  E«:yptiaD8.  An  engraving  of  the 
bird  itself^  accompanied  wun  a  description^  was  given  in 
our  eighth  volume. 

LIST  OF   PATENTS. 

j^  grant  unto  Richard  Kentish,  late  captain  in  the  Cam- 
bridgeshire militia,  but  now  of  Birmingham,  in  the  county 
of  Warwick,  esq.;  for  bis  invented  armour  waistcoat^ 
which  is  a  sure  d^nce  against  the  bayonet,  sword,  pike, 
or  any  pointed  instrument,  and  in  many  instances  may 
prevent  the  wound  irom  a  musket  ball.    Dated  Oct.  30. 

To  Joseph  Huddart,  of  Highbury  Terrace,  in  the  county 
of  Middlesex ;  for  sundry  new  improvements  in  the  manu- 
facture of  large  cables^  and  coraage  in  genial.  Daited 
October  30. 

To  Samuel  Mell^r^  of  O^sse-street^  in  the  county  of 
Middlesex^  -engineer ;  for  certain  improvements  on  steam 
engines.    Dated  October  do. 

To  John  Hartop,  of  Brigbtside,  in  the  county  of  York^ 
iron-master }  for  certain  improvements  in  the  method  of 
preparing  matleaUe  iron  ibr  the  purpose  of  making  the 
same  ihlo  bars,  sheets,  and  slit  rods,  and  manufacturing 
the  same  also  into  hoop  iron,  and  that  he  has  invented  cer- 
tain improvementa  in  the  method  of  preparing  all  other 
malleable  metals.    Dated  November  7« 

To  John  TWttcr,  of  Soho  Square,  in  the  county  of 
Middlesex,  esq.;  for  a  rotatory  engine  for  applying  the 
powers  of  fluids  as  6rst  movers.    Dated  November  14. 

Tb  WiUiam  Milton,  vicar  of  Heckfield^  in  the  county  of 
Southampton,  master  of  arts ;  for  a  mode  of  rendering  car- 
riages in  general^  but  particularly  stage  coaches,  more  safe 
than  at  present,  and  various  other  improvements  upon  such 
carriages.    Dated  November  16. 

To  John  Curr,  of  SheflSeU  Park,  in  the  county  of  York, 

Sntleman ;  for  a  method  different  from  any  that  has  hi- 
erto  been  invented  or  known  of  l»yii^  a  rope ;  or^  in  other 
words  of  twisting  and  forming  the  strands  together  that 
compos^  the  nnind  rope.    Dated  November  16. 

To  Amdxtvv  Flint,  of  Gee-street,  Ooswell-street^  in  the 
county  of  Middlesex,  millwrigbt^  for  a  machine  upon  an 
improved  construction,  which  may  be  used  as  a  steam  en-* 
fine.    Dated  November  l6. 
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•XXXIX.  Examination  of  different  Processes  for  obtaining 
the  Separation  of  Nickel  from  Cobalt.     By  Christian 

*  FllEDERIC  BUCHOLZ*. 

X  HE  want  of  pure  nickel  and  oxide  of  cobalt  determiDed 
ine,  for  the  sake  of  obtaining  it,  not  only  to  make  experi- 
ments of  my  own  invention,  but  also  to  repeat  different  pro- 
cesses proposed  for  the  same  object.  As  it  happens  but 
too  frequently  that  some  accidental  circumstances  in  expe- 
riments are  omitted  by  their  authors,  or  that  we  are  unable^ 
from  ignorance  of  certain  indicative  characters,  to  employ 
the  most  scrupulous  exactness  in  examining  the  products 
obtained, — a  circumstance  which  makes  the  process  we  fol- 
low give  evidence  of  its  own  insufficiency, — it  will  be  agree- 
able to  chemists  to  find  here  an  abridged  explanation  of  my 
experiments  on  this  matter :  the  results  they  have  yielded 
me,  added  to  those  which  the  labours  of  other  chemists 
have  afforded  them,  will  point  out  the  most  convenient 
way  to  the  end  proposed,  while  they  save  unfruitful  trouble 
ana  expense. 

A.  The  able  chemist  Hermstadt  had  proposed  for  making 
the  separation  of  oxide  of  cobalt  from  the  oxide  of  nickel, 
a  metliod  which  consists  in  dissolving  in  ammonia  the  ni- 
trate or  the  sulphate  of  cobalt  impregnated  with  nickel,  and 
to  expose  the  solution  to  a  single  evaporation.  I  proposed 
to  try  this  process  with  the  contrary  design. 

1 .  An  ounce  of  ore  of  earthy  cobalt  was  therefore  dis- 
solved by  heat  in  four  ounces  of  nitric  acid  of  the  specific 
gravity  of  1'220,  in  which  had  been  put  an  equal  quantity 
of  water,  which  gave  in  residue  three  gros  of  oxide  of  ar- 
senic under  the  torm  of  little  crj'stals.  The  solution,  di- 
luted with  a  portion  of  water,  was  of  a  dingey  green  colour. 
It  was  filtered,  and  diluted  with  a  greater  quantity  of  water^ 
and  a  little  oxide  of  bismuth  was  separated.  Caustic  am- 
monia was  added  in  excess  until  it  made  no  more  sensible 
solution  in  the  obtained  precipitate.  That  which  was  not 
dissolved,  being  of  a  reddish  white,  was  a  composite  of  the 
arseniate  of  cobalt  with  a  little  oxide  of  bismuth  and  oxide 
of  iron.  The  .filtered  solution,  which  was  of  a  beautiful 
blue,  was  evaporated  in  a  gentle  heat,  by  which  means 
about  two  eros  of  a  beautiful  clear  ffreen  matter  was  depo- 
sited, which  on  examination  was  found  to  he  an  oxide  of 

♦  From  the  New  UuivcrsalJoiirnal  of  Chemistry  of  Messrs.  Bucholz,  Crell, 
^c-ir  vol.  iii. 

Vol.  23.  No.  91 .  Dec.  1 805.      N  nick^ 
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evaporation.  After  having  parted  with  a  little  cobalt  mixed 
with  nickel  of  a  pale  green,  the  saline  part  collected  it- 
self, by  little  and  little,  into  crystals  of  a  blueish  greeo^ 
which  could  here  and  there  be  perceived  to  be  prisms,  to 
which,  in  diflferent  points,  were  attached  some  small  crys- 
tals of  calcareous  sulphate.  To  free,  as  much  as  possible, 
these  crystals  from  the  adhering  mother  liquor,  they  were 
washed  with  distilled  water,  and  dried  between  leaves  of 
blotting-paper.  Although  the  remainder  of  the  lixivium 
showed  no  disposition  to  deposit  other  regular  crystals,  I 
was  not  able  to  recognise  any  difference  between  the  metal 
which  it  contained  and  that  in  the  crystals :  it  was  in  both 
an  oxide  of  nickel  mixed  with  cobalt.  The  crystals,  which 
weighed  five  half-ounces,  were  redissolved  in  32  ounces  of 
bojhng  water;  the  solution  was  evaporated  to  the  formation 
of  a  thin  pellicle,  and,  after  having  been  filtered,  it  was  put 
in  the  vicmity  of  a  stove,  to  cool  slowly  and  to  crystallize. 
At  the  end  or  48  hours  the  greater  part  of  the  salt  was  crys- 
tallized in  beautiful  tetraearal  and  rhomboidal  pyramids, 
short,  and  of  a  yellow  green,  of  which  the  lateral  surftices 
formed  an  angle  of  11 5  and  65  degrees,  often  with  a  trun- 
cated extremity,  and  always  with  an  angle  of  139  degrees 
of  inclination  towards  the  terminal  surface.  This  result 
proves  that  the  salt  can  more  easily  be  formed  in  r^ular 
crystals  by  refrigeration  than  by  slow  evaporation.  All 
these  collected  crystals  having  been  washed  with  water  wep6 
redissolved,  and  the  separation  of  the  oxide  of  nickel  was 
effected  by  boiling  it  with  carbonate  of  potash  till  the  am- 
monia was  disengaged. 

4.  As  much  for  the  sake^of  having  this  oxide  free  from 
carbonic  acid,  as  for  judginjg  if  it  was  purged  of  cobalt^  I 
dissolved  it  in  nitric  acid,  andtreated  it  afterwards  with  pure 
ammonia,  in  the  manner  which  has  been  often  mentioned. 
I  evaporated  to  dryness  the  beautiful  blue  liquor  which  had 
been  freed  by  filtration  from  a  residue  of  five  grains,  which 
showed  itself  to  be  an  impure  oxide  of  cobalt.  After  a  sub- 
sequent solution  there  was  deposited  an  oxide  of  a  beautifiil 
clear  green,  which,  after  being  washed  and  dried,  weighed 
a  halt-ounce.  1'he  liquor  which  passed  through  the  filter 
\Vas  analysed  by  carbonate  of  potash  at  a  heat  of  boiling 
water,  wnich  still  gave  1 70  grains  of  oxide  of  nickel  con- 
taining carbonic  acid  of  a  pale  green.  I  dissolved  a  little 
of  it  in  muriatic  acid,  and  applied  the  solution  to  paper. 
On  heating  it  afterwards,  the  stains  became  yellow^  inclining 
only  a  little  towards  green.  But  when  the  oxide  of  nickel^ 
which  bad  been  separated  frx>m  the  same  during  evapora- 
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u  lit  appear  insufficient  to  those  who  know  that  the  oxide 
of  AicK'el,  mixed  even  with  many  hundred  times  its  weight 
of  cobalt,  docs  not  experience  any  sensible  change  of  co- 
lour in  its  precipitations,  nor  in  its  solutions  with  ammonia; 
and  besides,  he  has  not  pointed  out  the  means  by  which  he 
was  convinced  that  the  oxide  obtained  in  the  residuum  of 
the  solution  in  the  sulphuric  acid  was  an  oxide  of  cobalt. 
The  vague  precept,  to  heal  the  oxide  obtained,  without 
giving  the  least  information  on  the  degree  of  heat;  the 
uncertainty  in  which  he  leaves  us  respecting  the  sulphuric 
acid  of  which  he  made  use;  all  these  circumstances  throw 
upon  the  exactness  of  the  indicated  process  a  doubt  which 
the  following  experiments  alone  will  be  able  to  clear  up. 

1 .  A  portion  of  oxide  of  carbonic  nickel  A,  was  exposed, 
during  an  hour,  to  a  violent  fire  nearly  of  a  white  heat.  The 
oxidfe,  when  yet  warm,  was  brownish  yellow.  After  cool- 
ing it  took  a  gray  colour  inclining  to  yellow,  but  not  en- 
tirely so.  The  oxide  of  nickel  obtained  by  the  evaporation 
A  4,  having  been  treated  in  the  same  manner,  was  yet  a 
little  more  gray  than  the  preceding.  The  oxide  of  carbonic 
nickel  was  again  exposed,  for  half  an  hour  more^  to  a  white 
heat :  while  hot  it  was  yellow  inclining  to  brownish,  but 
when  cold  it  was  gray  inclining  to  a  brownish  yellow, 

2.  Thirty  grains  of  this  torrified  oxide  were  kept  some 
hours  in  digestion  with  ninety  grains  of  pure  sulphuric  acid 
of  the  specific  gravity  of  I -860.  H:iving  been  afterwards 
heated,  the  mass  swelled  up  with  a  noisy  ebullition,  and  pre- 
sented a  yellow  substance  inclining  to  green.  By  ebullition 
with  a  half-ounce  of  water  it  was  dissolved,  leavmg  nearly  a 
grain  of  powder  of  a  gray  vcllow,  which  proved  to  be  oxide 
of  nickel  mixed  with  cobalt,  and  a  little  impurity.  I  ob- 
tained exactly  the  same  result,  with  the  same  appearances, 
fn  treating  a  second  time  in  the  same  manner,  and  with 
90  grains  of  concentrated  sulphuric  acid,  35  grains  of  oxide 
of  nickel,  which  I  had  obtained  by  beatrng  briskly,  even 
to  redness,  60  grains  of  nitrate  of  ammoniacal  nickel  pre- 
pared by  evaporation.  By  healing  the  same  oxide  to  white- 
ness, in  a  fire  urged  with  bellows,  for  half  an  hour,  Ldid  not 
obtain  a  yellow  mass,  but  one  of  yellowish  gray,  inclining 
a  little  to  green,  which  acted  with  the  sulphuric  acid,  as  I 
have  formerly  stated. 

3.  I  repeated  afterwards  the  same  experiment  with  sul- 
phuric acid  weakened.  I60  grains  of  oxide  of  carbonic 
nickel  were  exposed,  during  a  half-hour,  to  a  very  violent 
white  heat;  after  whicl^  they  still  weighed  75  grains.    This 
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^r  me,  therefore,  to  return  to  the  process  already  pointed 
oat,  A,  which  consists  in  a  partial  decomposition  ot  nitrate 
of  aininoniacal  nickel :  for  that  which  has  been  proposed  , 
by  Lehman,  to  melt  the  nickel  mixed  with  cobalt  from  fif* 
teen  to  twenty  times,  to  a  commencement  of  vitrification, 
for  the  purpose  of  scorifying  all  the  cobalt ;  as  well  as  that 
pointed  out  bV  Bergman,  to  repeat  the  melting  three  or 
four  times  witn  eight  or  twelve  times  as  much  of  pure  ni- 
tre, was  too  troublesome  and  expensive.  In  consequence, 
I  repeatedly  treated  the  oxide  of  nickel,  which  by  means  of 
carbonate  of  potash  had  been  separated  from  the  triple  salt 
not  dissolved  by  the  former  evaporation,  in  such  a  manner 
that,  after  having  dissolved  it  by  nitric  acid,  I  had  recourse 
to  ammonia  and  to  evaporation,  as  explained  above. 

It  is  thus  that  I  finally  obtained,  entirely  exempt  from  co- 
balt\  the  oxide  separated  by  potash  from  tne  triple  salf  which 
had  been  redissolved  after  evaporation. 

The  oxide  which  was  separated  by  the  evaporation  of 
the  nitrate  of  ammoniacal  nickel  was  in  the  former  opera- 
tion already  entirely  pureed  of  cobalt ;  only  it  still  contained, 
as  has  been  observecl,  a  little  Aitric  acid.  Oxide  of  nickel, 
which,  after  having  beer,  reduced  to  a  state  of  nakedness  by 
evaporation,  contains  still  some  cobalt,  is  naturally  sus- 
ceptible of  undergoing  anew  the  same  operation. 

By  this  method  we  may  be  served  with  the  article  in 
question,  until  our  furttier  discoveries  have  shown  us  one 
more  expeditious.  It  does  not  occasion  any  considerable 
expense ;  for  by  means  of  potash  we  may  effect,  in  a  retort, 
the  ev^jiporation  of  nitrate  of  ammoniacal  nickel,  the  same 
as  the  subsequent  decomposition  of  the  triple  salt,  and  thus 
save  the  ammonia  for  other  uses.  As  is  the  Case  in  works 
on  a  great  scale,  we  can  also  save  a  part  of  the  nitrate  firom 
the  former  operation  by  the  evaporation  of  the  water  used 
in  washing  \t. 
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XL.  An  experimental  Inquiry  Into  the  Nattcre  of  GraveUf 
end  Calculous  Concretions  in  the  Human  Subject ;  and  the 
Effects  of  Alkaline  and  Acid  Substances  on  them^  in  and 
out  of  tfte  Body.    By  Thomas  Eoan,  M.D.  M.RJ.AJ^ 

jL  he  constant  occuirence  of  these  afflicting  complaints  in 
Simpson's  Ciouty  Hospital,  to  which  I  have  oeen  physician 
tor  several  years,  first  turned  my  serious  attention  to  the 
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who  could  have  no  clear  ideas  of  the  subject ;  yet  the  better 
illustration  of  my  object,  as  well  as  a  sense  of  justice^  oblige 
me  to  ^o  as  far  back  as  Van  Helniont,  whose  great  though 
eccentnc^  genius  first  observed  that  the  subject  matter  of 
calculus  existed  in  the  urine  itself.  But  the  flighty  extra- 
vagance of  his  ideas,  of  which  he  has  riven  us  a  specimen 
on  this  subject  in  his  Treatise  de  Lithiasij  (a  wonderful 
production  for  the  time,)  caused  little  attention  to  be  paid 
to  his  opinion ;  and  it  was  reserved  for  the  capacious  and 
learned  genius  of  Boerhaave  first  to  ascertain,  beyond  future 
doubt,  tlie  presence  of  gravelly  matter  as  a  natural  consti- 
tuent part  of  urine,  kept  in  chemical  solution  in  it,  and  eli- 
minated by  it  out  of  the  system.  Of  this  important  feet 
no  material  use  was  made,  until  the  all-prying  genius  of  the 
immortal  Linnaeus  induced  him  to  request  his  friend  Scheelc 
to  turn,  for  a  moment,  his  great  chemical  abilities  to  the 
investigation  of  this  subject :  with  what  success  is  but  too 
well  known.  And  from  this  again  had  aiisen  the  further 
prosecution  of  this  inquiry  by  the  celebrated  Bergman. 

The  result  of  the  analysis  of  the  latter  was  highly  ho- 
nourable to  the  former  chemist,  as  they  perfectly  agreed 
in  almost  every  particular,  with  the  exception  of  some 
.small  quantity  of  insoluble  matter,  and  the  presence  of 
lime,  observed  by  Bergman  :  a  difference  now  very  easily 
accounted  for;  the  former  having  examined  calcuU  of  the 
pure  lilhic  acid,  or,  as  it  is  now  termed,  uric  kind,  (by  far 
the  most  common  species,)  and  entirely  soluble  in  pure  al- 
kaline lixivia  and  nitric  acid ;  the  latter,  those  of  the  mixed 
kind,  consisting  also  chiefly  of  lithic  acid,  but  with  inter- 
posed laminae  ;  or  probably  a  nucleus  of  either  calcareous 
phosphate  or  oxalate  of  lime,  which  frequently  occurs  in 
a  very  large  proportion  of  these  concretions.  We  may  also 
observe,  that  Bergman  had  not,  at  this  period,  an  adequate 
idea  of  the  large  proportion  and  insolubility  of  animal  matter 
contained  in  them. 

From  their  joint  analysis  it  was,  for  the  first  time,  proved 
that  the  subject  matter  of  gravel,  and  of  a  very  large  pro- 
portion of  calculi,  was  present  in  a  state  of  real  chemical 
solution  in  all  healthy  urine;  that  it  was  possessed  of  the 
following  distinguishing  chemical  properties  : 

Insipid,  inodorous,  crj'Stallizable,  nearly  insoluble  in  cold 
water,  and  only  soluble  in  some  thousand  times  its  weight 
of  boiling  water;  separable  again  from  this,  upon  cooling, 
in  a  beautiful  and  peculiar  ciystalline  form  ;  of  easy  solu- 
bility in  pure  alkaline  lixivia,  which  it  renders  sweetish, 
and   neutralizes;    precipitable   from    these    again   b\'  the 
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solcfble  in  very  different  and  opposite  kinds  of  menstrua : 
as  also  a  letter  from  Dr.  Saunders  to  Dr.  Percival^  of  Man-* 
Chester,  published  in  the  third  volume  of  Percival's  Philo- 
sophical and  Experimental  Essays,  in  1 776,  detailing  several 
experiments ;  from  which  he  fairly  concludes  that  the  doc- 
tor's enthusiastic  hope,  of  dissolving  all  calculi  in  a  solution 
of  carbonic  acid,  must  prove  groundless,  from  the  very  dif- 
ferent nature  of  their  component  parts,  as  ascertained  by 
his  own  experiments.     This  was  placed  beyond  further 
doubt  by  our  own  learned  and  ingenious  professor  Mr. 
William  Hi^gius,  who,  in  an  analysis  of  a  calculus,  of 
which  he  gives  an  account  in  his  Comparative  View  of 
the  Phlogistic  and  Antiphlogistic  Theories,  (a  work  of  sin- 
gular merit  for  that'pcrioo,  to  which  we  will  afterwards 
refer,)  and  published  so  far  back  as  1 789,  enumerates  the 
many  various  substances  contained  in  or^  specimen  only. 
The  researches  of  Austin,  Lane,  and  Brugnatelli,  led  to 
similar  results.     But  to  the  learned  and  accurate  Dr.  Wol- 
laston  we  stand  indebted  for  the  first  clear  and  distinct  dis- 
crimination of  the  component  parts  of  these  substances. 
In  a  paper  read  to  the  Royal  Society  in  the  year  ]  797, 
which  would  not  discredit  either  a  Bergman  or  a  Klaproth, 
he  has  most  accurately  demonstrated,  both  analytically  an4 
synthetically,  the  component  parts  of  three  distmct  species 
of  calculi ;  namely,  the  fusible,  as  he  terms  it,  or  the  ammo- 
niaco-ma^esian  phosphate  of  Fourcroy ;  the  mulberry,  or 
oxalate  of  lime  kind ;  and  bone  earth  calculus,  or  phos- 
phate of  lime,  which,  with  the  uric,  well  known  to  us 
since  the  time  of  Scheele,  left  us  then  acquainted  with  the 
four  sp'jcies  of  calculi  of  most  frequent  occurrence.    Under 
these  circumstances  I  cannot  help  expressing  my  surprise 
at  findine  M.  Fourcroy  still  assuming  the  merit  of  the  dis- 
covery of  all  the  different  component  parts  of  calculi,  the 
uric  acid  and  phosphate  of  lime  excepted.     This  circum- 
stance must  appear  the  more  unaccountable,  when  we  con- 
sider that  the  communication  of  Dr.  Wollaston's  experi- 
ments was  through  the  medium  of  the  Transactions  of  the 
Royal  Society  for  17(^7'     Finally,  M.  Fourcroy,  to  whom 
Europe  stantls  not  a  little  indeoted  for  the  present  general 
iiiffusion  of  chemical  knowledge,  and  to  whom  the  medical 
pi'of'ession  owe  the  greatest  obligations  for  his  unremitted 
application  to  animal  chemistry,  has,  in  conjunction  with 
Vauqudin,  given  us  the  result  of  his  researches  upon  five 
hundred  calculi  3  from  which  it  appears  that  they  contain 
the  seven  following  ingredients : 

1 .  Uric  acid. 

Q.  Urate  of  ammonia. 

3.  Phosphate 
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3.  Phosphate  of  lime. 

4.  Ammoiiiaco-magnesian  phosphate. 

5.  Oxalate  of  lime. 

6.  Silica. 

7.  Animal  matter. 

From  the  prevalence  of  anv  of  these  ingredients,  or  their 
relative  proportions^  he  divicies  them  into  four  genera;  and 
these  again  into  twelve  species :  for  aii  account  of  which 
I  must  refer  to  the  tenth  volume  of  the  Ccnnotssances  Chi* 
miques,  and  the  Memoirs  of  the  National  Institute;  not 
proposing  to  go  into  their  chemical  properties  further  than 
may  be  necessary  to  my  present  inquiry ;  namely^  of  how 
far  acids  may  be  conducive  to  the  formation,  or  alkalescent' 
substances  to  the  prevention,  or  even  solution^  of  a  large 
proportion  of  gravelly  and  calculous  concretions.    We  have 
already  remarked,  that  to  the  sagacity  of  fioerhaave  we  arc 
indebted  for  the  knowledge  of  ijraveliy  matter  being  a  con- 
stituent part  of  urine  kept  in  chemical  solution  in  it ;  and, 
happily  for  mankind,  only  separable  from  it  after  being 
some  considerable  time  out  of  the  body.    After  minutely 
detailing  the  ingenious  means  made  use  of  by  Boerhaave 
to  ascertain  this  important  point,   to  which  I  beg  leave 
to  refer,  his  commentator.  Van  Swietcn,  goes  on  to  ob- 
serve : 

^f  Hoc  calculi  rudimenta  adsunt  etiam  in  urina  hominum 
sanissimornm  ;  quae,  si  una  cum  urina  secernuntur,  ante- 
quam  ub  urina  seccsserint,  et  concrcscere  incepcrint,  nullo 
niodo  sanitatein  Isedent.  Cum  aulem  observaiuni  fuerit, 
illam  separationem  nKlinientorum  calculi  citius  fieri  in  qui- 
busdani  hominibus,  tardius  in  aliis,  patet,  illos  magis  cal- 
culo  ohnoxios  vivcrc,  in  quibus  citius  haec  scparatio  arenu- 
larum  obtinet.  An  quandoque  ilia  scparatio  contingit  jam 
in  rcnibus,  cl  in  vesica,  antequam  unna  expcllatur  de  cor- 
pore  ?  Certe  videtur.  Vidi  saepius,  una  cum  urina  cxcretura 
sabulum  nephriticum  expulsum  fuissc,  statimque,  calente 
adhuc  ct  fumante  urina,  in  fundo  matulae  subseuisse.  Con- 
tigitaliquoties,  invcntam  fuisse,  in  linteis  sanorum  infantum 
urina  niadidis,  copiam  sabuli  nephritici,  satis  duri,  quod 
videtur  una  cum  urina  excretum  fuissc.  Cum  enim  magna 
cura  haberetur,  ne  hi  infantes,  (illustri  gencre  nati,)  diutuis 
uriiiS,  vel  aliis  sordibus,  conspurcati  mancrent,  et  urina 
statini  per  ftntca  penctret,  vix  videtur  possibile  fuisse,  ut  in 
urina  jam  ef|iissa  hoc  sabulum  productum  fiierit,  intra  unam 
alteram ve  hqrum." 

And  again  he  adds  :  "  Hoc  sabulum,  in  urina  etiam  sa- 
nissinia  concrcsccns,  vocari  posset  calculus  nativus;  a  quo 
nemo  liber  est ;  at  qui  tunc  tantum  metuendus  videtur,  si 

cito 
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cito  in  urina  concrescat.  Felices  illi^  in  quibus  tardissimq  hoc 
Si.  Propriam  saepius  examinavi  nrinam,  ldetus(^ue  vidi^  m* 
dimenta  ilia  prima  calculi  s^parari  quam  tardissime,  requiit 
quandoque  horas  viginti  quatuor  et  ultra,  antequam  in  sa* 
bulum  majoris  molis  concrescere  potuerint.  Sed  et,  licet 
decimum  tertium  aetatis  lustrum  emensus  jam  fuerim,  all 
omni  lithiasi  immunis  vixi/' 

The  mode  and  appearances  attending  the  separation  and 
crystallization  of  this  substance  from  healthy  urine,  ia  one 
of  the  most  beautiful  that,  probabl)^,  chemisiry  affords. 
But,  as  the  circumstances  are  so  minutely  and  correctly 
detailed  by  Boerhaave,  and  his  commentator,  Van  Swieten, 
in  his  treatise  De  Calculoy  vol.  v.  p.  201  and  202,  and  cor- 
respond so  much  with  my  own  experiments,  so  often  re- 
peated, I  must  refer  to  him.  On  this  passage,  however,  I 
must  observe,  that  the  space  of  twenty-four  hours,  men-* 
tioned  by  him  as  the  period  of  spontaneous  separation,  is 
by  far,  in  the  healthy  state,  too  short,  and  that  it  extends 
to  two,  three,  and  sometimes  more  days,  according  to  the 
existing  temperalure  and  other  circumstances.  Nothing, 
therefore,  I  will  presume  to  say,  is  more  erroneous  tbaii 
the  assertion,  repeated  in  almost  every  chemical  book,  that 
the  uric,  acid  separates  from  urine  upon  cooling.  When 
this  occurs,  which  frequently  happens,  particularly  with 
children,  the  urine  is  certainly  surcharged  with  this  very 
insoluble  substance. 

An  increased  temperature  hastens  the  incipient  decom- 
position of  urine,  and  its  first  ammoniacal  degeneration  is 
always  attended  by  the  deposition  of  its  uric  acid  in  its  crys- 
talline form. 

This  did  not  escape  the  observation  of  Hales,  who  tells 
us,  that  urine,  tending  to  putrefaction,  affords  most  of  this 
acid  substance ;  and,  mdeed,  were  it  to  be  deposited  upon 
cooling,  or  within  the  space  of  twenty-four  hours,  or  even 
more,  as  is  so  generally  asserted,  it  should  every  day  pre- 
sent itself  to  physicians,  who  so  constantly  attend  to  the 
state  of  urine  in  glasses ;  but  this  is  by  no  means  the  case : 
and  we  find  Fourcroy,  in  his  last  publication,  mentioning 
from  twenty-four  to  forty -eight  hours,  which  certainly  only 
applies  to  summer  heat,  or  tne  circumstance  already  men- 
tioned. 

Our  next  great  obligation  is,  undoubtedly,  to  Schecle, 
who  has  made  us  acquainted  with  its  nature,  and  the  very 
distinct  chemical  properties  already  enumerated. 

While  in  the  state  of  gravel  it  is  ever  the  same^  whether 
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and  how  far  these  opinions  may  be  confirmed  byexperi* 
tnente  instituted  for  that  purpose. 

And  first/  It  is  a  matter  of  notoriety^  that  the  period  of 
fife,  from  infancy  to  about  fifteen  inclusive^  is  most  subject 
to  disorders  of  this  kind. 

Of  this  practical  observation  we  have  an  interesting  con- 
firmation inserted  in  the  second  volume  of  the  Memoirs  of 
the  French  National  Institute,  Mathematical  and  Physical 
Sciences,  year  7.  Under  the  former  happy  regime  ther^ 
was  instituted,  about  forty  years  ago,^  at  LuneviUe,  in  Lor* 
raine,  an  hospital  for  the  exclusive  relief  of  calculous  sind 
gravelly  patients.  In  that  interval,  1629,  of  both  sexes^ 
were  admitted,  and  operated  upon.  Of  these^  1564  were 
males,  and  only  65  females. 

C.  Saucerotte,  an  associate  of  the  Institute,  to  whom 
we  are  indebted  for  these  interesting  details,  annexes  tables 
indicative  of  the  number  of  these  patients,  that  occurred  at 
the  different  periods  of  life,  from  the  age  of  one  up  to  se- 
venty-eight. To^hese,  as  too  extensive"  to  be  inserted  here, 
I  would  oeg  leave  to  refer;  and  shall  satisfy  myself  with 
some  extracts  only,  expressive  of  the  general  result. 

•  Age  of  Patients.  Number  of  Patients. 

Male  Sex. 

1  year  to  2      -        -  I 

8  years  •  -  14 

3  •  .  -  79 

4  -        -         •  131 

5  -  -  -  145 

6  .  -  •  147 

From  this  age,  which  afforded  the  maximum  of  the  num* 
ber  of  patients,  we  find  a  gradual  declension,  as  follows ; 

Age  of  Patients.  Number  of  Patients. 

8  years      -  -  -  121 

JO  -  -  •  79 

15  •  .  -  39 

20  -  -  -  16 

25  •  -  •  7 

30  -  -  -  8 

35  •  .  •  4 

50  •     •       .  >.  5 

60  -  -  -  2 

70  -  .  -  2 

7«  -  -  -  1 
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indeed,  when  we  consider  that  the  operation  is  seldom,  if 
ever,  attempted  in  the  country.  And  why  this  should 
happen  here,  we  shall  be  presently,  perhaps,  better  able  to 
judge.  • 

The  reverse  of  this  occurs  in  the  sister  kingdom ;  and 
the  Irish  student  feels  astonished  at  the  frequency  of  the 
operation  in  all  the  London  hospitals,  though  also  per- 
formed in  those  of  the  more  considerable  country  towns  ; 
and,  upon  inquiry,  he  finds  that  a  large  proportion  of  these 
patients  come  up  from  th6  cider  counties  of  Hereford, 
D«von,  &c.:  and  it  must  naturally  occur  to  him,  that  the 
general  use  of  fermented  liquors  of  every  kind,  bter,  cider, 
perry,  and  factitious  wines,  which  prevail  in  England,  ren- 
ders the  disease  of  more'frequent  occurrence  there  than  with 
us,  the  great  mass  of  our  people  being  deprived  of  these 
luxuries. 

If  we  pass  over  to  the  Continent,  we  find  our  neighbour- 
ing provinces,  Picardy,  Normandy,  and  Britany,  in  par- 
ticular, still  more  subject  to  affections  of  this  kind ;  so 
much  so,  that  the  Ifite  Mr.  Dease  could  not  give  credit  to 
the  extraordinary  number  of  patients  operated  on,  in  one 
ye^r  only,  in  the  hospital  of  Rouen ;  though  many  must 
have,  of  course,  repaired  to  Paris.  The  same,  though  in  a 
lesser  degree,  takes  place  in  Champagne ;  and  it  is  almost 
unnecessary  to  observe,  that  the  general  beverage  of  the 
northern  provinces  consists  of  cider,  or  of  poor  wine, 
equally  acescent  in  its  nature,  and  prone  to  the  acetous 
fermentation.  The  Champagne,  though  somewhat  less  so, 
is  replete  with  carbonic  acid  gas  and  disengaged  tartarous 
acid;  and  though,  in  the  more  southern  provinces,  this 
malady  cannot  be  considered  as  eudemial,  yet  it  is  of  fre- 
quent occurrence  in  the  hospitals  of  Montpellier. 

For,  even  in  these  favoured  climes,  where  wine  is  of  so 
little  value,  and  withal  so  spirituous,  the  unfortunate  pea- 
sant is  obliged  to  content  himself  with  an  inferior  quality, 
prepared  by  a  second  maceration  of  the  marc  of  the  grape, 
which  he  denominates  picquet ;  a  patois  appellation,  most 
happily  applied  to  its  highly  acid  quality.  * 

In  that  once  happy  country,  Switzerland,  on  the  con- 
trary, as  baron  Haller  assures  us,  the  disease  is  by  no 
means  frequent,  and  chiefly  confined  to  the^  children  of  the 
poorer  sort ;  their  mountainous  and  elevated  situations  af- 
fording them  little  or  no  vinous  liquors;  whereas  their 
neighBours,  the  inhabitants  of  the  Rhine  and  Moselle,  as 
well  as  some  tracts  on  the  banks  of  the  Danube,  are  pecu* 
liarly  afflicted. 

Tne  truth  of  this  observation  we  find  confirmed  by  the 
Vol.  e3.  No.  Q].  Dec.  1805.       O  medical 
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Wine  of  easy  acquisition,  and  drunkenness  and  public 
houses  as  common  as  in  anv  citv  in  Germany  ;  we  learn, 
from  Prosper  Alpinus,  that  the  disease  is  of  very  frequent 
occurrence ;  for,  besides  a  mixed  population  of  Franks, 
Armenians,  Arabs,  Sec,  the  Mamclitkcs,  as  well  as  many 
other  Turks  of  the  higher  ranks,  do  not,  in  deference  to 
the  Mahometan  law,  refrain  from  wine^  The  Cyprian  and 
Grecian  wines,  if  not  adulterated,  or  become  acescent  by 
dilution,  and  the  warm  temperature  of  that  city,  are,  in 
themselves,  among  the  least  objectionable.  But,  when  we 
consider  that  Paris  is  chiefly  supplied  with  Burgundy,  and 
that  yet  in  no  pai't  of  the  uiorld  does  there  occur  more 
mischief  from  the  attempts  to  keep  down  and  correct  its 
acescency^  we  shall  easily  form  an  opinion  of  the  quality  of 
the  wine  retailed  in  Cairo. 

To  this  abstinerxe,  then,  from  wine  and  fermented  li- 
quors ;  as  also,  perhaps,  to  the  admixture  of  a  large  pro- 
portion of  the  warmest  spices  in  their  vegetable  food,  tend- 
ing to  correct  its  acescent  tendency ;  we  may  ascribe  the 
rare  occurrence  of  this  disease  in  the  more  southern  cli- 
mated. 

Now,  these  more  general  remarks  wc  find  peculiarly  to 
coincide  with  the  observations  of  the  patients  themselves, 
as  well  as  that  of  the  physician ;  for  such  as  have  laboured 
under  these  complaints  a  sufficient  length  of  time  to  be- 
come acquainted  with  the  juvantla  and  Icedentia,  most 
scrupulously  abstain  from  acids,  and  acescent  drinks  of  all 
kinds,  and,  what  they  find  most  particularly  pernicious, 
beer  or  ales  turning  over  to  the  acetous  fermentation,  or 
hardy  as  they  are  generally  termed.  And,  indeed,  nothing 
is  more  common,  than  that  an  indulgence  in  cider,  claret, 
or  acidulated  punch,  nay,  a  draft  of  hard  beer  or  porter, 
should  be  followed  by  a  fit  of  the  ^out  and  gravel. 

The  connection  between  these  diseases  forms  an  interest- 
ing and  curious  subject  of  physiolomcal  as  well  as  patholo- 
gical inquiry  ;  but,  proposing  to  ofter  some  observations  on 
this  subject  on  a  future  occasion,  I  shall  at  present  decline 
entering  upon  it,  and  pass  on  to  observe,  that  the  bad  ef- 
fects of  all  acidulous  drinks  are  fully  confirmed  by  the 
experience  of  our  many  sufferers  in  Simpson's  hospital. 
Hewson,  who  lately  died  there  at  the  advanced  age  ot  (02, 
never  tasted  the  beer  of  the  house  during  the  summer 
months,  and  substituted  milk  for  it;  being  taught  by  ex- 
perience, that  its  acid  tendency,  during  that  period,  always 
mduced  his  gravelly  paroxysms.  Alia  Clapham,  who  suf- 
fered much  trom  gout  and  gravel,  and  was  for  mjiny  years 
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i:  his  voyatrcs  to  America  were 
loth  ;  which  he  attributed  to  a 
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Another  cured  by  Vital  Air. 

Miss  Ann  Russel,  also,  niece  to  Mr.  Wilson,  a  beautiful 
young  lady,  aet.  20,  fell  into  a  decline,  or  wasting,  which 
continued  for  the  space  of  nine  months.  She  was  reduced 
80  low  as  hardly  to  be  able  to  walk  across  the  room ;  her  bones 
nearly  came  through  her  skin ;  a  total  Ions  of  appetite,  with 
dejection  of  spirits,  took  place,  but  no  cough.  As  medi- 
cines seemed  to  have  no  effect  in  arresting  the  progress  of 
this  decay,  the  vital  air  was  had  recourse  to,  which,  to  the 
astonishment  of  all,  produced  a  very  speedy  cure.  The 
vital  air,  a  gallon  per  diem,  each  time  of  inhaling  it  diluted 
with  four  parts  of  atmospheric,  produced  a  glow  over  t^le 
whole  frame;  the  appetite  returned,  the  spirits  of  course 
were  increased,  and  the  young  lady  gained  flesh.  It  is  now 
eight  months,  and  she  has  all  along  continued  in  perfect 
health. 

Observations  on  these  Cases  by  Dr.  Thornton. 

The  functions  of  life  often  lag,  as  it  were,  without  dis- 
organization of  parts,  and  this  from  an  impoverished  or 
disoxygenated  state  of  the  blood.  Tonics  only  half  do  their 
office,  unless  the  vital  principle  in  the  blood  be  increased ; 
and  though  only  inhaled  once  a  day^  yet  if  we  calculate 
that  the  momentum  is  always  going  on,  and  that  only  one 
impulse  to  a  wheel  in  motion  accelerates  all  the  movements 
for  a  given  time,  therefore  this  one  impulse  in  the  animated 
maclune  has  a  great  effect :  thus  the  stimulus  of  one  or 
more  glasses  of  wine  07ice  a  day  has  a  diurnal  effect,  if  I 
may  so  use  the  expression,  on  the  animated  machine. 

I  have  the  hf»nour  to  remam,  dear  sir, 
Your  faithful  obedient  servant, 

Robert  John  Thornton, 


XLII.  On  a  new  Metal  recently  discovered  by  M.  Troms- 

DORFF*. 

JVl.  Tromsdorff  received  the  fossil  containing  the 
new  metal  of  M.  Counsellor  Thon,  of  Eisenach,  who  found 
it  in  a  mass  of  rock.  The  fossil  was  of  an  iron  gray  co- 
lour, very  weighty,  and  had  a  scaly  fracture,  exhibiting, 
when  seen  through  a  magnifying  glass,  holes  and  stripes  of 
a  deep  yellow. 

•  From  Journal  de  Chimie  ct  rf<?  Phi/sitpte^  torn.  v. 
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d.  Caustic  ammonia  in  excess  produced  neither  preci- 
pitate nor  change  ot  colour. 

These  experiments  prove  that  there  was  no  iron,  no  cop- 
per, nor  nickel,  in  the  mineral ;  but  its  manner  of  acting 
with  the  reagents,  to  which  it  was  submitted,  made  M, 
Tromsdorff  suspect  the  presence  of  a  new  metal,  which 
the  above  experiment  demonstrated,  and  that  this  metal  was 
combined  with  sulphur,  and  was  volatile. 

4.  The  shining  black  sublimate  was  as  well  as  possible 
separated  Irom  the  yellow,  and  put  to  digest- with  nitric 
4cid.  It  dissolved  entirely^  disengaging  nitrons  gas,  and 
formed  a  clear  and  colourless  solution.  M.  Tromt'dorff 
then  saturated  the  excess  of  the  acid  by  Iquid  ammonia, 
and  successively  decomposed  it  in  portions  with  the  above 
reagents.     He  obtained  the  sainc  results  as  before. 

5.  Some  grains  of  the  fossil  were  then  heated  with  some 
nitro-muriatic  acid.  It  dissolved  entirely,  except  a  light 
residue  of  a  reddish  yellow  colour,  which  was  apparently 
sulphur  in  combination  with  some  metallic  particles.  The 
solution  when  filtered  was  at  first  clear,  but  grew  turbid  on 
cooling.  It  was  saturated  with  ammonia,  and  decomposed 
by  the  same  reagents  as  formerly.  The  results  were  the 
same. 

6.  Some  grains  of  the  fossil  were  put  to  digest  with 
muriatic  acid.  It  disengaged  from  it  sulphurized  hydro- 
gen gas,  and  the  fossil  became  brownish  :  however,  the 
acid  attacked  it  but  slowly.  The  remainder  of  the  fossil 
was  put  to  boil  even  to  dryness  with  colourless  sulphuric 
acid  concentrated,  and  the  residue  was  diluted  with  water. 
It  dissolved  itself  entirely,  except  a  powder  almost  yellow, 
which,  when  collected  on  the  filler,  washed  and  dried,  burnt 
like  Hulphur. 

The  solution  had  a  reddish  colour,  and  contained  much 
free  acid.     It  was  tried  by  several  reagents. 

a.  Prussiate  of  potash  produced  a  green  precipitate. 

h.  Hydro-sulphuret  of  ammonia  produced  a  shamoy 
precipitate. 

r.  Tincture  of  ^alls,  a  blucish  gray  precipitate. 

d.  Caustic  alkali,  a  white  precipitate. 

e.  Carbonate  of  potash,  the  same  precipitate. 

7.  The  two  last  precipitates  remained  white  when  ex- 
posed to  the  air.  They  dissolved  easily  in  acetic  acid,  with 
wh.ch  they  gave  a  colourless  solution,  which  was  divided, 
and  submitted  to  the  following  experiments  : 

a.  Jn  a  part  of  the  solution  was  put  a  small  polished  piece 
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XLIII.  On  muscular  Motion.  By  Anthony  Carlisle, 
Esq.  F.R.S.:  being  the  Croonian  Lecture*  Read  before 
the  Royah  Society  November  8,  1804. 

[Concluded  from  p.  12S.] 

JL  HE  following  animals  were  put  into  separate  glass  ves- 
sels, each  filled  with  a  pound  weight  of  distilled  water,  pre-^ 
viously  boiled  to  expel  the  air,  and  the  vessels  inverted  into 
quicksilver;  viz.  one  gold  fish,  one  frog,  two  leeches,  and 
one  fresh  water  muscle*.  These  animals  were  confined 
for  several  days,  and  exposed  in  the  sun  in  the  day-time, 
during  the  month  of  January,  the  temperature  being  from 
43®  to  48*^ ;  but  no  air  bubbles  were  produced  in  the  ves- 
sels, nor  any  sensible  diminution  of  the  water.  The  frog 
died  on  the  third  day,  the  fish  on  the  fifth,  the  leeches  on 
the  eighth,  and  the  fresh  water  muscle  on  the  thirteenth. 
This  unsuccessful  experiment  was  made  with  the  hope  of 
ascertaining  the  changes  produced  in  water  by  the  respira- 
tion of  aquatic  animals,  but  the  water  had  not  undergone 
any  chemical  alteration. 

Animals  of  the  class  mammalia,  which  hybernate,  and 
become  torpid  in  the  winter,  have  at  all  times  a  power  of 
subsisting  under  a  confined  respiration,  which  would  de- 
stroy other  animals  not  having  this  peculiar  habit.  In  all 
the  hybernating  mammalia  there  is  a  peculiar  structure  of 
the  heart,  and  its  principal  veins:  the  superior  cava  divides 
into  two  trunks ;  the  left,  passing  over  the  left  auricle  of 
the  heart,  opens  into  the  inferior  part  of  the  right  auricle, 
near  to  the  entrance  of  the  vena  cava  inferior.  The  veins 
usually  called  azygos  accumulate  into  two  trunks,  which 
open  each  into  the  branch  of  the  vena  cava  superior,  on  its 
own  side  of  the  thorax.  The  intercostal  arteries  and  veins 
in  these  animals  are  unusually  large. 

This  tribe  of  quadrupeds  have  the  habit  of  rolling  up  their 
bodies  into  the  form  of  a  ball  during  ordinary  sleep,  and 
they  invariably  assume  the  same  attitude  when  in  the  torpid 
state :  the  limbs  arc  ^11  folded  into  the  hollow  made  by  the 
bending  of  the  body ;  th^  clavicles,  or  first  ribs,  and  the 
sternum,  ?ire  pressed  against  the  fore  part  of  the  neck,  so 
as  to  interrupt  the  flow  of  blood  which  supplies  the  head, 
and  to  compress  the  trachea :  the  abdominal  viscera  and 
the  hinder  limbs  are  pushed  against  the  diaphragm,  so  as 
to  interrupt  its  motions,  and  to  impede  the  flow  of  blood 
through  the  large  vessels  which  penetrate  it,  and  the  lon- 
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touched.  After  remaining  thirty  minutes  under  water,  the 
animal  was  laid  upon  flannel,  in  an  atmosphere  of  62°,  with 
its  hbad  inclined  downwards ;  it  soon  began  to  relax  the. 
sphincter  muscle  whicii  contracts  the  skin,  slow  respira- 
tions commenced,  and  it  recovered  entirely,  without  arti- 
ficial aid,  after  two  hours.  Another  hecfge-hoa,  submersed 
in  water  at  94"^,  remained  quiet  until  after  five  minutes; 
about  the  eighth  minute  it  stretched  itself  out,  and  expired 
at  the  tenth.  It  remained  relaxed  and  extended  after  tht 
Qcssation  of  the  vital  functions  ;  and  its  muscles  were  re- 
laxed, contrary  to  those  of  the  animal  drowned  in  the  colder 
water. 

The  irritability  of  the  heart  is  inseparably  connected  with 
respiration.  Whenever  the  inhalea  gas  differs  in  its  pro- 
perties from  the  common  atmosphere,  the  muscular  and 
sensible  parts  of  the  system  exhibit  the  change ;  the  actions 
of  the  heart  are  altered  or  suspended,  and  tne  whole  musr 
cular  and  sensorial  systems  partake  of  the  disorder;  the 
temperature  of  animals,  as  before  intimated,  seems  altoge- 
ther dependent  on  the  respiratory  ftinctions,  although  it 
still  remains  uncertain  in  what  manner  this  is  effected. 

The  blood  appears  to  be  the  medium  of  conveying  heat 
to  the  difierent  parts  of  the  body;  and  the  changes  of  ani- 
mal temperature  in  the  same  individual  at  various  times,  or 
in  its  several  parts,  are  always  connected  with  the  degree  of 
rapidity  of  the  circulation.  It  is  no  very  wide  stretch  of 
physiological  deduction  to  infer,  that  this  increased  tempe- 
rature is  produced  by  the  more  frequent  exposure  of  the 
mass  of  blood  to  the  respiratory  influence,  and  the  short 
time  allowed  in  each  circuit  for  the  loss  of  the  acquired 
heat. 

The  blood  of  an  animal  is  usually  coagulated  immediately 
after  death,  and  the  muscles  are  contracted;  but  in  some 
peculiar  modes  of  death,  neither  the  one  nor  the  other  of 
these  effects  is  produced :  with  such  exceptions,  the  two 
phaenomena  are  concomitant. 

A  preternatural  increase  of  animal  heat  delays  the  coagu- 
lation c^f  the  blood,  and  the  last  contractions  of  the  mus- 
cles :  these  contractions  gradually  disappear  before  any 
changes  from  putrefaction  are  manifested ;  but  the  cup  in 
the  coagulum  of  blood  does  not  relax  in  the  same  manner  5 
hence  it  may  be  inferred  that  the  final  contraction  of  mus- 
cles is  not  the  coagulation  of  the  blood  contained  in  them  5 
neither  is  it  a  change  in  the  reticular  membrane,  nor  in  the 
blood-vessels,  because  such  contractions  are  not  general 
throughout  those  substances.    The  coagulation  of  the  blood 

is 


liir  Motion. 
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the  middle  of  the  basis  of  the  heart,  had  the  blood  flowino; 
from  these  vessels  of  106,  lOG^^aad  107^;  the  atmospheric 
temperature  bein^  at  31^. 

An  ox^  killed  m  a  similar  manner^  the  blood  103°;  at- 
mosphere 50*^. 

Three  sheep,  killed  by  dividing  the  carotid  arteries,  and 
internal  jugular  veins:  tneir  blood  105,  105,  105^°;  atmo- 
sphere 41®. 

Three  frogs,  kept  for  many  days  in  an  equable  atmo- 
sphere at  54° ;  their  stomachs  69?. 

The  watery  fluid  issuing  from  a  person  tapped  for  dropsy 
of  the  belly  101°;  the  atmosphere  being  43°,  and  the  tem- 
perature of  the  superficies  of  the  body  at  96^, 

These  temperatures  are  considerably  higher  than  the  com- 
mon estimation. 

A  man's  arm  being  introduced  within  a  glass  cylinder,  it 
was  duly  closed  at  the  end  which  embraced  the  head  of  the 
humerus ;  the  vessel  being  inverted,  water  at  97°  was  poured 
in,  so  as  to  fill  it.  A  ground  brass  plate  closed  the  lower 
aperture,  and  a  barometer  tube  communicated  with  the 
water  at  the  bottom  of  the  cylinder.  This  apparatus,  in-* 
eluding  the  arm,  was  again  inverted,  so  that  the  barometer 
tube  became  a  gage,  and  no  air  was  suffered  to  remain  in 
the  apparatus.  On  the  slightest  action  with  the  muscles  of 
the  hand,  or  fore-arm,  the  water  ascended  rapidly  in  the 
gage,  making  librations  of  six  and  eight  inches  length  in 
the  barometer  tube  on  each  contraction  and  relaxation  of 
the  muscles. 

The  remarkable  effects  of  crimping  fish  by  immersion  in 
water,  after  the  usual  signs  of  life  have  disappeared,  are 
worthy  of  attention ;  and  whenever  the  rigid  contractions 
of  death  have  not  taken  place,  this  process  may  be  prac- 
tised with  success.  The  sea  fish  destmed  for  crimping  are 
usually  struck  on  the  head  when  caught,  which,  it  is  said, 
protracts  the  term  of  this  capability ;  and  the  muscles 
which  retain  this  property  longest  are  those  about  the 
head.  Many  transverse  sections  of  the  muscles  being 
made,  and  the  fish  immersed  in  cold  water,  the  contrac- 
tions called  crimping  take  place  in  about  five  minutes; 
but,  if  the  mass  be  large,  it  often  requires  thirty  minutes  to 
complete  the  process. 

Two  flo«jnderi»,  each  weighing  1926  grains,  the  one  being 
in  a  slate  for  crimping,  the  other  dead  and  rigid,  were  put 
into  water  at  48°,  each  being  equally  scored  with  a  knife. 
After  half  an  hour  the  crimped  fish  had  gained  in  weight 
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negar,  nor  water  saturated  with  muriate  of  soda,  nor  strong 
ardent  spirit,  nor  olive  oil^  had  any  such  effect  upon  the 
muscular  fibres. 

The  amphibia,  and  coleopterous  insects,  become  torpid 
at  34** :  at  36°  they  move  slowly,  and  with  difficulty ;  and 
at  a  lower  temperature  their  muscles  cease  to  be  irritable. 
The  muscles  of  warm-blooded  animals  are  similarly  affected 
by  cold. 

The  hinder  limbs  of  a  frog  were  skinned,  and  exposed  to 
cold  at  30%  and  the  muscles  were  kept  frozen  for  eight 
hours;  but  on  thawing  them  they  were  perfectly  irritable. 

The  same  process  was  employed  in  the  temperature  of 
SO®,  and  the  muscles  kept  frozen  for  twelve  hours ;  but 
that  did  not  destroy  the  irritability. 

In  the  heal  of  100%  the  muscles  of  cold-blooded  animals 
fall  into  the  contractions  of  death ;  and  at  1 10%  all  those  of 
warm  blood,  as  far  as  these  experiments  have  been  extended. 
The  muscles  of  warm-blooded  animals,  which  always  con- 
tain more  red  particles  in  their  substance  than  those  of  cold 
blood,  are  soon  deprived  of  their  irritability,  even  although 
their  relative  temperatures  are  preserved  ;  and  respiration  in 
the  former  tribe  is  more  essential  to  life  than  in  the  latter. 

Many  substances  accelerate  the  cessation  of  irritability  ii\ 
muscles  when  applied  to  their  naked  fibrils,  such  as  all  the 
narcotic  vegetable  poisons,  muriate  of  soda,  and  the  bile  of 
animals ;  but  they  do  not  produce  any  other  apparent  change 
in  muscles  than  that  of  the  last  contraeLion.  Discharges 
of  electricity  passed  through  muscles,  destroy  their  irrita- 
bilitVj  but  leave  them  apparently  inflated  with  small  bub- 
bles of  gas ;  perhaps  some  combination  obtains  which  de- 
composes tlie  water. 

llie  four  separated  limbs  of  a  recent  frog  were  skinned, 
and  immersed  m  different  fluids }  viz.  No.  1 .  in  a  phial  con* 
taining  six  ounces,  by  measure,  of  a  saturated  aqueous  so- 
lution of  liver  of  sulphur  made  with  potash;  No.  2.  in  a 
diluted  acetic  acid,  consisting  of  one  drachm  of  concentrated 
ncid  to  six  of  water ;  No.  3.  in  a  diluted  alkali,  composed 
of  caustic  vegetable  alkali,  one  drachm,  of  water  six  ounces; 
No.  4.  in  pure  distilled  water. 

The  phials  were  all  corked,  and  the  temperature  of  their 
contents  was  46**. 

The  limb  contained  in  the  phial  No.  1,  after  remaining 
twenty  minutes,  had  acquired  a  pale  red  colour,  and  the 
muscles  were  highly  irritable. 

The  limb  in  No.  2,  after  the  same  duration,  had  become 
rigid,  white,  and  swollen ;  it  was  not  at  all  irritable.     By 
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tions^  are  known  to  exhaust  the  muscular  strength :  intense 
thought  and  anxiety  weaken  the  muscular  powers,  and  the 
passions  of  grief  and  fear  produce  the  same  effect  suddenly; 
whilst  the  contrary  feelings,  such  as  the  prospect  of  imme- 
diate enjoyment,  or  moderate  hilarity,  give  more  than  or- 
dinary vigour. 

It  is  a  very  remarkable  fact  in  the  history  of  animal  na- 
ture, that  the  mental  operations  may  become  almost  auto- 
matic, and,  under  such  habit,  be  kept  in  action,  without 
any  interval  of  rest,  far  beyond  the  time  which  the  ordinary 
state  of  health  permits,  as  in  the  examples  of  certain  ma- 
niacs, who  are  enabled,  without  any  inconvenience,  to  exert 
both  mind  and  body  for  many  days  incessantly.  The  ha- 
bits of  particular  modes  of  labour  and  exercise  are  soon  ac- 
quired, after  which  the  actions  become  automatic,  demand 
little  attention,  cease  to  be  irksome,  and  are  affected  with 
little  fatigue :  by  this  happy  provision  of  nature,  the  habit 
of  industry  becomes  a  source  of  pleasure,  and  the  same  ap- 
pears to  be  extended  to  the  docile  animals  which  co-operate 
with  man  in  his  labours. 

lliree  classes  of  muscles  are  found  in  the  more  compli- 
cated animals.  Those  which  are  constantly  governed  by 
the  will^  or  directing  power  of  the  mind,  are  called  volun- 
tary muscles.  Another  class,  which  operate  without  the 
consciousness  of  the  mind,  are  denominated  involuntary : 
and  a  mixed  kind  occur  in  the  example  of  respiratory  mus- 
cles, which  are  governed  by  the  will  to  a  limited  extent : 
nevertheless  the  exigencies  of  the  animal  feelings  eventually 
urge  the  respiratory  movements  in  despite  of  the  wilh 
These  last  muscles  appear  to  have  become  automatic  by  the 
continuance  of  habit. 

The  uses  of  voluntary  nuiscles  are  attained  by  experience, 
imitation,  and  instruction ;  but  some  of  them  are  never 
called  into  action  among  Europeans,  as  the  muscles  of  the 
external  ears,  and  generally  the  occiplto-frontalis.  The 
purely  involuntary  muscles  are  each  acted  upon  by  different 
substances,  whicn  appear  to  be  their  peculiar  stimuli;  and 
these  stimuli  co-operate  with  the  sensorial  influence  in  pro- 
ducing their  contractions  :  for  example,  the  bile  appears  to 
be  the  appropriate  stimulus  of  the  muscular  fibres  of  the 
alimentary  canal  below  the  stomach,  because  the  absence 
of  it  renders  those  passages  torpid.  The  digested  aliment, 
or  perhaps  the  gastric  juice  in  a  certain  state,  excites  the 
stomach.  The  blood  stimulates  the  heart,  light  the  iris  of 
the  eye,  and  mechanical  pressure  seems  to  excite  the  mus- 
cles of  the  oesophagus.     The  last  cause  may  perhaps  be  il- 
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general  assumptions  and  conclusions,  without  offering  the 

E articular  evidence  for  their  confirmation,  from  a  desire  to 
eep  in  view  the  remembrance  of  retrospective  accounts, 
and  to  combine  them  with  intimations  for  future  research. 
The-  due  cultivation  of  this  interesting  pursuit  cannot  fail 
to  elucidate  many  of  the  phsenomena  in  question,  to  remove 
premature  and  ill-founded  physiological  opinions,  and 
eventually  to  aid  in  rendering  the  medical  art  more  bene- 
ficial, by  establishing  its  doctrines  on  more  extensive  and  - 
accurate  views  of  the  animal  ceconomy. 


XLI V.  Information  on  the  Mines  and  Manufactures  of  the 
East  Indies^  and  other  Subjects.  By  J.  Machlachlan, 
Esq.  of  Calcutta^. 

sir, 

OHOULD  you  think  the  enclosed  receipts  for  dyeing  the 
beautiful  reds  of  the  Coromandcl  coast  can  be  of  any  use 
to  the  dyers  of  the  united  British  kingdom,  be  pleased  to 
lay  them  before  the  Society  for  the  Encouragement  of  Arts, 
&c.  that  they  may  be  published  in  the  volume  of  their  Trans- 
actions ;  if  not,  I  trust  you  will  excuse  my  troubling  you 
with  them.  They  were  sent  to  me  from  Madras  by  a  scien- 
tific friend,  who  had  the  several  operations,  detaileci  in  them, 
performed  in  his  own  presence.  I  forwarded  a  copy  of 
them;  and  a  small  quantity  of  the  ingredients  mentioned 
in  them,  to  a  friend  at  home,  several  years  ago  ;  but  he  dy- 
ing about  or  soon  after  the  time  of  their  arrival,  I  never 
learned  what  became  of  them.  It  strikes  me,  however, 
that  there  is  a  considerable  coincidence  between  the  thread 
process  and  that  which  I  have  seen  recommended  by  Mr. 
Henry,  of  Manchester,  for  dyeing  the  Adrianople  orTurkey 
red. 

I  am  not  certain  whether  it  is  known  at  home,  that  many 
of  the  hills  in  Bahar,  and  other  parts  of  India,  contain  im- 
mense q'Tantities  of  mica,  talc,  or  Muscovy  glass.  The 
natives  of  this  country  and  China  make  very  splendid  lan- 
terns, shades,  and  ornaments  of  it,  tinged  of  various  fanci- 
ful colours ;  and  it  is  also  used  by  them  in  medicine. 
When  burned  or  calcined,  it  is,  I  am  told,  considered  as  a 
specific  in  obstinate  coughs  and  consumptions.  When 
powdered  it  serves  to  silver  the  Indian  paper,  See.  used  iti 

•  From  Tramactiojis  of  the  Sonet'i  of  Arts^  &c.  1804,  which  voted  its  silver 
medal  to  the  author  for  the  commuaication. 
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Mrater^  at  about  the  temperature  of  one  hundred  and  twenty 
degrees  of  Fahrenheit,  adding  fifty  ounces  of  powdered 
chaya,  and  allowing  the  whole  to  boil  for  three  hours; 
take  the  pot  off  the  fire,  but  let  the  cloth  remain  in  it  until 
the  liquor  is  perfectly  cool ;  then  wring  it  gently^  and  hang 
it  up  in  the  sun  to  dry. 

6th,  Mix  intimately  together,  by  hand,  about  a  pint 
measure  of  fresh  sheep's  dung,  with  a  gallon  of  cold  water^ 
in  which  soak  the  cloth  thoroughly,  and  immediately  take 
it  out,  and  dry  it  in  the  sun. 

7th,  Wash  the  cloth  well  in  clean  water,  and  spread  it 
out  in  the  sun  on  a  sand-bank  (which  in  India  is  univer- 
sally preferred  to  a  grass-plat)  for  six  hours,  :}prinkling  it 
from  time  to  time,  as  it  dries,  with  clean  water,  for  the 
purpose  of  finishing  and  perfecting  the  colour,  which  will 
be  of  a  very  fine  bright  red. 

Calcutta,  Oct.  4,1803.  J.   MaCHLACHLAN, 

Charles  Taylor^  Esq. 

Directions  for  dyeing  of  a  leautiful  Red,  eight  Ounces  of 

Cotton  Thrtad. 

ist.  Put  one  gallon  and  a  half,  by  measure,  of  sap-wood 
ashes,  into  an  earthen  pot,  with  three  gallons  of  water,  and 
allow  the  mixture  to  remain  twenty-four  hours  to  perfect  it 
for  use. 

2d,  Put  the  following  articles  into  an  earthen  pot,  viz. 
Three-quarters  of  a  pint  of  Gingelly  oil  ;  one  pint,  by 
measure,  of  sheep's  dung,  intimately  mixed  by  hand  in  wa- 
ter ;  two  pints  otthe  above  ley.  After  mixing  these  ingre- 
dients well,  pour  the  mixture  gradually  upon  the  thread  mto 
another  vessel,  wetting  it  only  as  the  thread,  by  being 
squeezed  and  rolled  about  by  the  hand,  imbibes  it,  continu- 
ing to  do  so  until  the  whole  is  completely  soaked  up,  and 
allow  the  thread  to  remain  in  this  state  until  next  day. 

dd.  Take  it  up,  and  put  it  in  the  sun  to  dry  ;  then  take  a 
pint  and  a  half  of  ash-ley,  in  which  squeeze  and  roll  the 
thread  well,  and  allow  it  to  remain  till  next  day. 

4ih,  Squeeze  and  roll  it  in  a  like  quantity  ot  ash-ley,  and 
put  it  in  the  sun  to  dry  ;  when  dry,  squeeze  and  roll  it 
again  in  the  ley,  and  allow  it  to  remain  till  next  day. 

5th,  Let  the  same  process  be  repeated  three  or  four  times, 
and  intermit  till  next  day. 

6th,  Ley  the  thread  once,  as  the  day  before,  and,  when 
well  dried  m  the  sun,  prepare  the  following  liquor :  One 
gill  of  Gingelly  oil ;  one  pint  and  a  half  of  ash-ley. — In 
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several  detached  papers.  The  changes  which  have  taken 
place  in  the  relative  position  of  double  stars,  have  ascer- 
tained motions  in  many  of  them,  which  are  probably  of  the 
same  nature  with  those  that  have  hitherto  been  called  pro- 
per motions.  It  is  well  known  that  many  of  the  principal 
stars  have  been  found  to  have  changed  their  situation,  and 
we  have  lately  had  a  most  valuable  acquisition  in  Dr.  Mas- 
kelyne's  table  of  proper  motions  of  six-and-thirty  of  them. 
If  this  table  affords  uti  a  proof  of  the  motion  of  the  stars  of 
the  first  brightness,  such  as  are  probably  in  pur  immediate 
neighbourhood,  the  changes  of  the  position  of  minute 
double  stars  that  I  have  ascertained,  many  of  which  can 
only  be  seen  bv  the  be«t  telescopes,  likewise  prove  that  mo- 
lions  are  equally  carried  on  in  the  remotest  parts  of  space 
which  hitherto  we  have  been  able  to  penetrate. 

The  proper  motions  of  the  stars  have  long  engaged  the 
attention  of  astronomers,  and  in  the  year  17S3  I  deduced 
from  them,  with  a  high  degree  of  probability,  a  motion  of 
the  sun  and  solar  system  towards  X  Herculis.  The  reasons 
which  were  then  pointed  out  for  introducing  a  solar  mo- 
tion, will  now  be  much  strengthened  by  additional  consi- 
derations ;  and  the  above-mentioned  table  of  well -ascer- 
tained proper  motions  will  also  enable  us  to  enter  rigo- 
rously into  the  necessary  calculations  for  ascertaining  its 
direction,  and  discoverinff  its  velocity.  When  these  points 
are  established,  we  shall  oe  prepared  to  draw  some  conse- 
quences from  them  that  will  account  for  many  phenomena 
which  otherwise  cannot  be  explained. 

The  scope  of  this  paper,  wherein  it  is  intended  to  assign 
not  only  the  direction,  but  also  the  velocity  of  the  solar 
motion,  embraces  an  extensive  field  of  observation  and  cal- 
culation ;  but  as  to  give  the  whole  of  it  would  exceed  the 
compass*'t)f  the  present  ^eets,  I  shall  reserve  the  velocity 
of  the  solar  motion  for  an  early  future  opportunity,  and 
proceed  now  to  a  disquisition  of  the  first  part  of  my  sub- 
ject, which  is  the  direction  of  the  motion  of  the  sun  and 
solar  system. 

Reasons  for  admitting  a  Solar  Motion, 

It  may  appear  singular  that,  after  having  already  long  ago 
pointed  out  a  solar  motion,  and  even  fixed  upon  a  star  to-, 
wards  which  1  supposed  it  to  be  directed,  I  should  again 
think  it  necessary  to  show  that  we  have  many  substantial 
reasons  for  admitting  such  a  motion  at  all.  What  has  in- 
duced me  to  enter  into  this  inquiry  is,   that  sonic  of  the 
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which  are  known  to  change  their  magnitudes  periodically; 
For,  as  we  have  ^reat  reason  to  ascribe  these  r^ular  chanjpt 
to  a  rotatory  motion  of  the  stars*,  a  real  motion  in  snac^ 
may  be  expect^  to  attend  it ;  an^  the  number  of  wese 
stars  is  so  considerable,  tjiat  their  concurring  testimony 
would  be  very  desirable. 

JPerhaps  AJgol,  which  according  to  these  ideas  must  hate 
a  very  quick  rotatory  motion,  may  be  found  to  have  also  % 
considerable  prbgressive  one ;  and  if  that  should  be  ascer- 
tained, the  position  of  the  axis  of  the  rotation  of  this  star 
will  be  in  a  great  measure  thereby  discovered* 

An  argument  from  the  real  motion  to  a  rotatory  one  it 
nearly  ot  equal  validity,  and  therefore  all  the  stars  that  have 
a  motion  in  space  may  be  surmised  to  have  also  a  rotation 
on  their  axes. 

Symptoms  of  paraUaciie  Motions. 

But,  setting  aside  theoretical  arguments,  I  shall  now  pro* 
peed  to  such  as  may  be  drawn  from  observation ;  and  as  all 
parallactic  motions  are  evident  indications  that  the  observer 
6f  them  is  not  at  rest,  it  will  be  necessary  to  explain  three 
sorts  of  motions,  of  which  the  parallactic  is  one ;  they  will 
often  engage  our  attention  in  the  following  discussion. 

Let  the  sun  be  supposed  to  move  towards  a  certain  part 
of  the  heavens;  and  smce  the  whole  solar  system  will  have 
the  same  motion,  the  stars  must  appear  to  an  inhabitant  of 
the  earth  to  move  in  an  opposite  direction.  In  the  triangle 
s  p  a,  (Plate  VIII.)  Fig.  1,  let  5  p  represent  the  parallactic 
motion  of  a  star  ;  then,  if  this  star  is  one  that  has  no  real 
motion,  s  p  will  also  be  its  apparept  motion  ;  but  if  the  star 
in  the  same  time,  that  by  its  parallactic  motion  it  would 
have  gone  from  s  to  p,  should  have  a  real  motion  which 
would  have  carried  it  from  slot,  then  will  it  be  seen  to 
move  along  the  diagonal  s a,  of  the  parallelogram  srp ai 
and  p  a,  which  is  parallel  and  equal  to  s  r,  will  represent  its 
real  motion.  Therefore,  in  the  above-mentioned  triangle 
s  p  Qj  which  I  suppose  to  be  formed  in  the  concave  part  of 
the  heavens  by  three  arches  of  great  circles,  the  eye  of  the 
observer  being  in  the  centre,  the  three  sides  will  represent, 
or  stand  for,  the  three  motions  I  have  named:  sp  the  pa- 
rallactic, p  a  the  real,  and  s  a  the  apparent  motion  of  the 
star.  The  situation  and  length  of  these  arches,  in  seconds 
of  a  degree,  will  express,  or  rather  represent,  not  only  the 
direction  but  also  the  quantity  of  each  motion,  such  as  it 
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per  motions  of  the  principal  stars  ;  for  thescj^  if  the  sun  U 
not  at  rest^  must  eitner  be  entirely  parUlactic^  or  at  least 
composed  of  real  and  parallactic  motions  ;  in  the  latter  case 
they  will  fall  under  the  denomination  of  one  of  the  three 
motions  we  have  defined^  namely  s  a^  the  apparent  motion 
of  the  star. 

In  consequence  oi  this  principle  I  have  delineated  the 
meeting  of  the  arches  arising  from  a  calculation  of  the 

{>roper  motions  of  the  36  stars  in  Dr.  Maskelyne's  catal- 
ogue^ on  a  celestial  globe;  and^  as  all  great  circles  of  a 
sphere  intersect  e^h  other  in  two  opposite  points^  it  will  be 
necessary  to  distinguish  the^n  both  ;  for^  if  the  sun  moves 
to  one  of  them,  it  may  be  called  the  apex  of  its  motion ; 
and  as  the  stars  will  then  have  a  parallactic  motion  to  the 
opposite  one,  the  appellation  of  a  parallactic  centre  may 
very  properly  be  given  to  it.  The  latter  falling  into  the 
southern  hemisphere,  among  constellations  not  visible  to 
us,  I  shall  only  mention  their  opposite  intersections  ;  and 
of  these  I  find  no  less  than  ten  that  are  made  by  stars  of  the 
first  magnitude,  in  a  very  limited  part  of  the  heavens,  about 
the  constellation  of  Hercules.  Upon  all  the  remaining  sur- 
face of  the  same  globe  there  is  not  the  least  appearance  of 
any  other  than  a  promiscuous  situation  of  intersections ;  and 
pf  these  only  a  single  one  is  made  by  arches  of  principal 
stars. 

The  ten  intersecting  points  made  by  the  brightest  stars 
are  as  follows  :  The  1st  is  by  Sirius  and  Arcturus,  in  the 
mouth  of  the  Dragon.  The  2d  by  Sirius  and  Capella,  near 
the  following  hand  of  Hercules.  The  3d  by  Sirius  and 
Lyra,  between  ihe  hand  and  knee  of  Hercules.  The  4th 
by  Sirius  and  Aldebaran,  in  the  following  leg  of  Hercules. 
The  5th  by  Arcturus  and  Capella,  north  of  the  preceding 
wing  of  tl^e  Swan.  The  6th  by  Arcturus  and  Aldebaran, 
in  the  neck  of  the  Dragon.  The  7th  by  Arcturus  and 
Procyon,  in  the  preceding  foot  of  Hercules.  The  8th  by 
Capella  and  Procyon,  south  of  the  following  hand  of  Her- 
cules. The  9th  by  Lyra  and  Procyon,  preceding  the  fol- 
lowing shoulder  of  Hercules.  And  the  10th  is  made  by 
Aldebaran  and  Procyon,  in  the  breast  of  Hercules. 
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arm  of  Hercules^  by  Lyra  and  a  Adetis.  The  lOth  in  tho 
following  leg  of  Hercules^  by  Aldebaran  and  /3  Tauru  The 
1  ith  in  Ihe  following  leg  of  Hercules,  by  Aldebaran  and  « 
Andromedae.  The  12th  in  the  head  of  Hercules,  by  Alde«« 
baran  and  a  Arietis*  The  13th  in  the  following  arm  of 
Hercules,  by  Procyon  and  /3  Tauri*  The  14th  in  the  back 
of  Hercules,  by  Procyon  and  a  Androtnedse.  And  the  1  Stk 
near  the  foUowing  arm  of  Hercules^  is  made  by  Procyoa 
and  0c  Arietis. 

An  ailment  like  this,  founded  upon  the  most  authentic 
abservations,  and  supported  by  the  stiictest  calculations^ 
can  hardly  &il  of  being  convincing.  And  thoiigh  only  the 
ten  principal  apices  of  the  twenty-five  that  are  ffiven  have 
been  calculated,  the  other  fifteen  may  nevertheless  be  de- 
pended upon  as  true  to  less  than  one  degree  of  the  sphere. 

Changes  in  the  Position  of  double  Stars. 

We  have  lately  seen  that  the  alterations  in  the  relative 
situation  of  a  great  number  of  double  stars  may  be  ac* 
counted  for  by  a  parallactic  metion*  Among  the  56  star» 
which  I  have  given,  the  changes  of  more  than  half  of  them 
appear  to  be  of  this  nature ;  and  it  will  certainly  be  more 
eiijgibie  to  ascribe  them  to  the  effect  of  parallax  tnan  to  ad- 
mit so  many  separate  motions  in  the  different  stars;  espe-^  . 
cially  M^heu  it  is  considered,  that  if  the  alterations  of  thi 
angle  of  position  were  owing  to  a  motion  of  the  largest 
star  of  each  set,  the  direction  of  such  motions  must,  in 
contradiction  to  all  probability,  tend  nearly  to  one  particu^ 
lar  part  of  the  heavens. 

This  argument,  drawn  from  the  change  of  the  position 
of  double  stars,  may  be  considered  as  oeiiving  its  validity 
from  the  same  source  with  the  former,  namely,  the  paral^ 
lactic  motions  of  at  least  S8  more  stars,  pointing  out  the 
same  apex  of  a  sokrr  motion  by  their  direction  to  its  oppo^ 
site  parallactic  centre. 

Incongruity  of  proper  Motions. 

It  may  be  remarked  that  the  proper  motions  of  the  stars, 
if  they  were  in  reality  such  as  they  appear  to  be,  would  con- 
tain a  certain  incongruous  mixture  of  great  velocity  and 
extreme  slowness.  Arcturus  alone  describes  annually  an 
arch  of  more  than  two  seconds  :  Aldebaran  hardly  one-tenth 
and  a  quarter  of  a  second :  Rigel  little  more  than  one-tenth 
and  a  half:  even  Lyra  moves  barely  three  and  a  quarter 
tenths  of  a  second,  while  Procyon  has  almost  four  times 
that  velocity.     Out  of  36  stars,  whose  proper  moti(^  wt 
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rhanges,  arising  from  sidereal  parallax,  the  stars  remaining 
perfectly  at  rest. 

Let  tne  stars  be  Arcturus  and\Sirius,  and  their  annual  pro- 
per motions  as  given  in  the  Astronomer  Royal's  Tables. 

When  the  annual  proper  motion  of  Arcturus,  which  is 
— 1",26  in  right  ascension,  and+  l'',72  in  north  polar  di- 
stance, is  reduced  by  a  composition  of  motions  to  a  single 
one,  it  will  be  in  a  direction  which  makes  an  angle  of 
55®  29'  42^'  south-preceding  with  the  parallel  of  Arcturus, 
and  of  a  velocity  so  as  to  describe  annually  2'',08718  of  a 
great  circle. 

The  annual  proper  motion  of  Sirius,— 0",45  in  right 
ascension,  and -I- 1'',04  in  north  polar  distance,  by  the  sam« 
method  of  composition,  becomes  a  motion  of  T',!  1528,  in 
a  direction  which  makes  an  angle  of  68*^  49' 41 '' south- 
preceding  with  the  parallel  of  Sirius. 

By  calculation,  the  arches  in  which  these  two  stars 
move,  when  continued,  will  meet  in  what  I  have  called 
their  parallactic  centre,  whose  right  ascension  is  75°  39^  5(/% 
and  south  polar  distance  is  36°  4 1'' 34''.  The  opposite  of 
this,  or  right  ascension  255°  39'  i&\  and  north  polar  di- 
stance 36°  4 1' 34",  is  what  we  are  to  assume  for  the  re- 
quired apex  of  the  solar  motion. 

When  a  star  is  situated  at  a  certain  distance  froni  the 
sun,  which  we  shall  call  1 ;  and  90°  from  the  apex  of  the 
solar  motion,  its  parallactic  motion  will  be  a  maximum. 
Let  us  now  suppose  the  velocity  of  the  sun  to  be  such  that 
its  motion,  to  a  person  situated  on  this  star,  would  appear  to 
describe  annually  an  arch  of  2^^,84825,  or,  which  is  the 
same  thing,  that  the  star  would  appear  to  us,  from  the 
effect  of  parallax,  to  move  over  the  above-mentioned  arch 
in  the  same  time. 

To  apply  this  to  Arciunis,  we  find  by  calculation  that  its 
distance  from  the  apex  of  the  solar  motion  is  47°  7'  6^';  its 
parallactic  motion  therefore,  which  is  as  the  sine  of  that 
distance,  will  be  2^,08718  ;  and  this,  as  has  been  shown, 
is  the  apparent  motion  which  observation  has  established  as 
the  proper  motion  of  Arcturus. 

In  the  next  place,  if  we  admit  Sirius  to  be  a  verj'  large 

star  situated  at  the  distance  1,6809  from  us,  and  compute 

its  elongation  from  the  apex  of  the  solar  motion,  we  shall 

'  find  it  138*^  dif  14'',5.     With  these  two  data  we  calculate 

that  its  parallactic  motion  will  be  ^^  z=:  s  p  =.  l",11528  ; 

and  this  also  agrees  with  the  apparent  motion  which  has 

been 
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tnotion  of  Capella,  in  a  direction  89°  54'  48''  south-follow- 
ing its  parallel,  amounting  to  2,8125".  In  this  calcula- 
tion Capella  has  been  taken  for  a  star  of  the  first  magnitude^ 
supposing  its  distance  from  us  to  be  equal  to  that  of 
Arcturus. 

By  constructing  then  a  triangle,  the  three  sides  of  which 
will  represent  the  three  motions  which  every  star  must  have 
that  is  not  at  rest  in  space  ;  we  have  one  of  the  sides,  re- 
presenting the  apparent  motion  of  the  star,  equal  to  0,4637"; 
the  other  side,  being  the  parallactic  motion  of  the  star, 
2,8125";  and  the  included  angle  18°  1 9'  27'^  From  these 
data  we  obtain  the  third  side,  representing  the  real  motion 
of  the  star,  which  >vill  be  2,3757"-  By  the  given  situation 
of  this  triangle  with  respect  to  the  parallel  of  declination 
of  Capella,  the  angle  of  the  real  motion  will  also  be  had, 
wliich  is  86°  34'  1 1"  north-following  the  parallel  of  this 
star.  A  composition  of  the  parallactic  and  the  real  motion 
in  the  directions  we  have  assigned,  will  produce  the  annual 
apparent  motion  which  has  been  established  by  obser- 
vation. 

But  to  apply  what  has  been  said  to  our  present  purpose, 
it  may  be  oDserved,  that  although  we  have  accounted  for 
the  proper  motion  of  our  third  star  by  retaining  the  same 
apex  of  the  solar  motion,  which  has  given  us  an  explana- 
tion of  the  apparent  motions  of  the  other  two,  yet  in  doing 
this  we  have  been  obliged  to  assign  a  great  degree  of  real 
motion  to  Capdila ;  and  to  this  it  may  be  objected,  that  we 
can  have  no  authority  to  deprive  Arcturus  and  Sirius  of 
real  motions,  in  order  to  give  one  of  the  same  nature  to  our 
third  star  :  and  indeed  to  every  star  that  lias  a  proper  mo- 
tion which  does  not  tend  to  the  same  parallactic  centre  as 
the  motions  of  Arcturus  and  Sirius. 

This  objection  is  perfectly  well  founded,  and  I  have  given 
the  above  calculation  on  purpose  to  show  that,  when  we 
are  in  search  of  an  apex  for  the  solar  motion,  it  ought  to  be 
so  fixed  upon  as  to  be  equally  favourable  to  every  star 
which  is  proper  for  directing  bur  choice.  Hence  a  pro- 
blem will  arise,  in  our  present  case,  how  to  find  a  point 
whose  situation  among  three  given  apices  shall  be  so  that, 
if  the  sun's  motion  be  directed  towards  it,  there  may  be 
taken  away  the  greatest  quantity  of  proper  motion  possible 
from  the  given  three  stars.  The  intricacy  of  the  problem 
is  greatei*  than  at  first  it  may  appear,  because  by  a  change 
of  the  distance  of  the  apex  from  any  one  of  the  starsj  its  pa- 
rallactic motion,  which  is  as  the  sine  of  that  distance,  will 
be  affected ;  so  that  it  is  not  the  mere  alteration  of  theangle 
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be  made  to  coincide  with  the  lines  s  a,  of  both  the  stars, 
whereby  their  real  motions  will  be  reduced  to  nothing.  It 
has  also  been  proved,  by  adding  Capella  to  the  former  two, 
that  when  three  stars  are  concerned,  some  real  motion  must 
be  admitted  in  one  of  them.  Now,  since  all  parallactic 
motions  are  directed  to  the  same  centre,  a  single  line  may 
represent  the  direction  of  the  effect  of  the  parallax,  not 
only  of  these  three  stars  but  of  every  star  in  the  heavens. 
According  to  this  theory,  let  the  line  5  P  or  5  S,  in  Fig.  2, 
stand  for  the  direction  of  the  parallactic  motion  of  the  stars; 
and  as  in  the  foregoing  Table  we  have  the  angles  of  the  ap- 
parent motion  of  six  stars  with  the  parallel  of  each  star,  we 
must  now  also  compute  the  direction  of  the  line  5  P  or  5  S 
with  the  parallels  of  the  same  stars.  This  may  be  done  as 
soon  as  an  apex  for  the  solar  motion  is  fixed  upon.  The 
difference  between  these  angles  and  the  former  will  give  the 
several  parallactic  angles  P  5  a  or  S  5  a,  required  for  an 
investigation  of  the  least  quantity  m  a,  belonging  to  every 
star. 

For  instance,  let  the  point  towards  which  we  may  sup- 
pose the  sun  to  move,  be  A  Herculis ;  and  calculating  the 
required  angles  of  the  direction  in  which  the  effect  of  paral- 
lax will  be  exerted,  with  the  six  stars  we  have  selected  for 
the  purpose  of  our  investigation,  we  find  them  as  in  the 
following  Table. 

Table  III. 

Angles  of  the  parallactic  Motion  with  tlie  Parallel, 

Sirius     -     -     -      32**  54'    8,5''  south-preceding, 

Arcturus  -       17   23  45,7  south-preceding. 

Capella  -       85    10     3,9  south-following. 

Lyra         -       -       35   59  49,5  north-following. 

Aldebaran        -       71    21  35,4  south-following. 

Procyon  -      47   43  44,6  south-preceding. 

The  difference  between  these  parallactic  and  the  former 
apparent  angles,  with  the  parallel  of  each  star,  will  give 
the  required  angles  for  our  second  figure.  They  will  be  as 
follows : 

Table  IV. 

Angles  of  the  apparent  with  the  parallactic  Motion. 

Sirius      -  -  85°  55'  32,2"  south-following. 

Arcturus  -  38     5  56,3  south-following. 

Capella  -  13   34  41,5  south-following, 

Lyra       -  -  20   21     7^8  north-preceding. 

Aldebaran  -  5     8     1,9  south-preceding. 

Procyon  -  2    18  3^,9  south-following. 
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more  towards  the  line  sa,  representing  the  apparent  motion 
of  Sirius.  We  shaJl  accordingly  try  a  point  near  the  fol- 
lowing knee  of  Hercules,  whose  right  ascension  is  270°  15, 
and  north  polar  distance  54°  45'. 

The  result  of  a  calculation  of  the  angles,  and  the  least 
quantities  of  real  motion  of  our  six  stars,  according  to  this 
apex,  is  collected  in  the  following  table,  and  represented 
in  fig.  3. 

Table  VI, 


Stars. 

Angles  of  the  parallactic 
Motion  with  the  Parallel. 

Angles  of  the  apparent 
with  the  parallactic 
Motion. 

Least  Quan- 
tities of  the 
realMotion. 

Sirius 

Arcturus 

Capella    - 

Lyra 

Aidebaran 

Procyon 

o     /     // 

68  51     5  S.  preceding 
29  30  32  S.  preceding 
77  54    0  S.  following 
27  38  47  N.following 
66  20  17  S.  following 
64  48  27  S.  following 

0     1  25  S.  preceding 
25  59  10  S.  following 

6  18  38  S.  following 
28  42     9  N.  preceding 
10    9  21  S.  preceding 
14  46     IS.  preceding 

0,0004561 
0,9145072 
0,0509727 
0,1557761 
0,0217607 
0,3159051 

V    Sum 

r',4593779 

By  this  table  it  appears  that  the  annual  proper  motion  of 
our  six  stars  may  be  reduced  to  1,4594^',  which  is  0,7655'' 
less  than  the  sum  in  the  5th  table,  where  the  apex  was 
\  Herculis. 

In  the  approximation  to  this  point  it  appeared,  that  when 
the  line  of  the  parallactic  motion  of  Sirius  is  made  to  coin- 
cide with  its  apparent  motion,  we  may  soon  obtain  a  certain 
minimum  of  the  other  parallactic  motions ;  but  as  Sirius  is 
not  the  star  which  has  the  greatest  proper  motion,  it  oc- 
curred to  me  that  another  minimum,  obtained  from  the  line 
in  which  Arcturus  appears  to  move,  would  be  more  accu- 
rate ;  for,  on  account  of  its  great  proper  motion,  we  have 
reason  to  suppose  it  more  affected  than  other  stars  by  the 
parallax  arising  from  the  motion  of  the  sun ;  and,  with  a 
view  to  this,  I  soon  was  led  to  a  point  not  only  in  the  line 
of  the  apparent  motion  of  Arcturus,  but  equally  favourable 
to  Sirius  and  Procyon,  the  remaining  two  stars  that  have 
the  greatest  motions. 

It  the  principle  of  deternjining  the  direction  of  the  solar 
motion  by  the  stars  which  have  the  greatest  proper  motion 
be  admitted,  the  following  apex  must  be  extremely  near  the 
truth  ;  for,  an  alteration  of  a  few  minutes  in  right  ascension 
or  polar  distance  either  way,  will  immediately  increase  the 
required  real  motion  of  our  stars.  Its  place  is :  right  ascen- 
sion 245°  5 a'  30",  and  north  polar  distance  40®  SS'. 
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from  m  to  a^  as  the  foregoing  calculations  have  supposed ; 
but  will  be  from  p  to  a.  It  is,  however,  very  evident,  that 
if  ma  be  a  minimum,  the  line  pa,  when  sp  is  given,  will 
also  be  a  minimum ;  and  if  all  the  ma*s  in  fig.  4.-  are  mi- 
nima, it  follows  also  that  all  the  5p's,  whatever  they  may 
be,  will  give  the  pa's  as  small  as  possible :  and  this  is  the 
point  that  was  to  be  established. 

Whatever,  therefore,  may  be  the  sum  of  real  motions  re- 
quired to  account  for  the  phaenonrtena  of  proper  motions^ 
our  foregoing  arguments  cannot  be  affected  by  the  result; 
for,  as  by  observation  it  is  known  that  proper  motions  do 
exist,  and  since  no  solar  motion  can  resolve  them  entirely 
into  parallactic  ones,  v/e  ought  to  give  the  preference  to 
that  direction  of  the  motion  of  the  sun  which  will  take  away 
more  real  motion  than  any  other,  and  this,  as  we  have 
shown,  will  be  done  when  the  right  ascension  of  the  apex 
is  245°  52^  3(/',  and  its  north  polar  distance  40°  SS'. 


XLVI.  Life  o/ John  Bevis,  M.  D.  F.  R.  S.  &c.  Com- 
municated by  Mr,  T.  S.  Evans,  of  the  Royal  Military 
Academy y  iVbolwich. 

J  OHN  Bevis,  M.  D,,  fellow  of  the  Royal  Society  of  Lon- 
don, and  corresponding  member  of  the  Academy  of  Sciences 
of  Paris  and  Berlin,  was  bom  the  last  day  of  October  1695, 
(old  style,)  near  old  Sarum,  in  Wiltshire.  His  father 
distinguished  himself  very  honourably,  in  the  time  of  the 
Revolution,  by  raising  and  supporting,  at  iiis  own  expense, 
a  company  of  infantry  to  assist  king  William,  and  ex- 
pended in  it  the  sum  of  2000l.,  no  part  of  which  was  ever 
reimbursed  him  by  government. 

The  son,  after  receiving  that  kind  of  education  which  was 
necessary  to  qualify  him  for  the  university,  ^aiS  entered  at 
Christ's  college,  Oxford,  where  he  applied  with  great  ar- 
dour, not  only  to  the  study  of  physic,  for  which  he  was  in- 
tended, -but  also  to  many  other  sciences  :  he  had,  in  parti- 
cular, a  strong  partiality  for  optics,  and  was  rarely  without 
sir  Isaac  Newton's  treatise  on  tbit  subject  in  his  pocket. 
This  will  not  surprise  us  much,  when  we  consider  how  ne- 
cessary a  knowledge  of  this  science  is  to  the  one  for  the 
advancement  of  which  he  had  so  remarkable  a  predilection. 
Not  contented  with  acquiring  the  theory  of  astronomy,  he 
made  himself  also  a  proficient  in  the  practical  part,  even 
while  he  was  at  college;  and  frequently  amused  himself 
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to  engrave  them  whose  name  was  John  Neale*,  and  who, 
after  he  had  received  several  hundred  pounds  of  the  sub- 
scription, became  a  bankrupt :  by  this  means  the  work  fell 
into  the  hands  of  Neale's  creditors,  and  was  at  length  put 
under  the  protection  of  the  court  of  chancery,  so  that  the 
author  could  never  afterwards  enjoy  the  fruit  of  great  la- 
bour t-     What  was  still  worse,  the  subscribers  to  this  ex- 
cellent work,  having  been  thus  disappointed,  supposed  that 
Dr,  Bevis  had  some  connection^ with  Neale  in  his  miscon- 
duct; which  being  told  him,  he  felt  himself  so  much  cha- 
grined by  it,  that  he  never  spoke  of  this  unpleasant  busi- 
ness dunng  the  remainder  ot  his  life,  without  feeling  him- 
self in  some  degree  affected.     Mr.  Horsefall,  whom  he  left 
his  executor,  and  who  was  very  fond  of  astronomy,  used 
every  means  in  his  power  to  forward  the  suit  after  the  doc- 
tor's decease :  he  even  offered  to  give  up  hi^own  interest  in 
the  affair,  to  bring  it  to  a  final  conclusion,  that  the  work 
might  be  published  5  but  to  no  purpose.     Very  great  pains 
liad  been  taken  with  it ;  and,  besides  the  previous  labour, 
many  whole  days  were  spent  by  the  side  of  the  engraver,  to 
sse  that  every  star  was  laid  down  in  its  proper  position. 
At  The  commencement  of  the  suit  there  was  very  little  to 
finish  for  the  press,  all  the  plates  being  ready. 

Dr.  Bevis  was  the  author  of  a  great  many  works,  which 
have  been  well  received  by  the  public;  but  his  modesty^ 
would  not  permit  him  to  take  the  merit  of  them  to  himself  J. 
it  is  to  him  we  are  indebted  for  the  publication  of  the  cele- 
brated Dr.  Halley's  astronomical  tables,  with  whom  he 
was  intimately  acquainted.  They  were  left  from  the  year 
1725  till  his  death  in  the  hands  of  the  printer,  where,  per- 
haps, they  might  have  shared  the  same  fate  as  the  atlas  be- 
fore mentioned,  had  not  Dr.  Bevis  taken  them  up,  and  by 
supplying  the  necessary  auxiliary  tables,  and  precepts  to' 
use  them,  brought  them  to  light  in  the  year  1749§. 

In  Mr.  Thomas  Simpson's  £ssays,-  p.  10,  are  given  prac- 

*  This  John  Neale  published  a  pamphlet  containing  some  improvements 
in  the  barometer. 

f  Lalande  says  that  the  doctor  showed  him  the  proofs  when  he  was  in 
England  in  the  year  1763,  at  which  time  they  were  still  in  custody,  but  that 
M.  Messier  had  a  set  of  them.  M^fr.  vol.  1.  p.  242,  3d  edit.) 

\  Heath  says,  p.  234  of  his  Royal  Astronomer,  that  Gael  Morris  was  the 
precept  writer  to  Dr.  Halley's  tables.  Possibly  G.  Morris  might  assist  Dr. 
Bevis,  or  actually  write  them  under  his  inspection ;  but  there  is  no  doubt 
that  Dr.  Bevis  was  the  responsible  person  concerned. 

5  Dr.  Halley  expected  to  bring  the  theory  of  the  moon  to  a  greater  state 
of  perfection,  and  the  publication  of  the  tables  was  delayed  for  that  purpose, 
M>  de  risle,  with  whom  Dr.  Halley  as  well  as  Dr.  Bevis  corresponded,  has 
published  two  curious  letters  ou  the  history  and  theory  of  these  tables. 
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of  telescopes,  by  using  a  compound  object  glass,  composed 
of  a  convex  lens  of  crown  glass  and  another  concave  one  of 
white  flint  glass ;  or  else,  by  means  of  two  convex  ones  of 
crown  glass,  and  one  concave  one  between  them  of  white 
flint  glass.  Dr.  Bevis  was  the  first  who  gave  the  name  of 
achromatic  to  telescopes  made  in  this  manner,  which  name 
has  ever  since  been  universally  adopted  both  at  home  anil 
abroad.  This  invention  induced  him  to  make  some  curious 
experiments  on  the  refractive  power  of  glass,  in  the  com- 
position of  which  he  had  'used  a  quantity  of  borax,  and 
found  the  refrangibility  was  about  as  great  as  that  of  Eng- 
lish crystal.  ' 

The  French  astronomers  had  always  received  the  credit 
of  being  the  first  inventors  of  the  wire  micrometer,  until 
Dr.  Bevis,  in  looking  over  some  letters,  the  originals  of 
which  were  in  lord  Macclesfield's  library,  found,  by  acci- 
dent, that  Gascoigne  first  invented  it  in  the  year  1641, 
whereas  Auzout's  letter  to  Mr.  Oldenburg,  which  only 
mentions  his  having  used  it  to  measure  the  sun's  diameter, 
was  not  dated  till  the  28th  of  December  1666. 

M.  Grischou,  when  he  was  at  Leyden  in  2  749,  engaged 
M.  Schultens,  professor  of  Arabic  in  that  city,  to  translate 
the  manuscript,  in  the  public  library  of  that  city,  containing 
the  observations  of  Ibn  lunis,  made  at  Jaffa,  about  six  or 
seven  miles  from  Cairo,  in  Egypt,  in  the  years  977,  978, 
and  97  9j  where  are  recorded,  among  other  things,  two  re- 
markable eclipses  of  the  sun.  Dr.  Bevis  procured  a  copy 
of  this  manuscript  in  order  to  compare  modern  observations 
with  these  antient  ones,  for  the  purpose  of  settling  the 
maximum  of  some  equations  in  the  solar  tables ;  but  in  the 
course  of  his  researches  he  found  them  so  obscure  and  un- 
satisfactory that  he  was  obliged  to  reject  them.  He  after- 
wards presented  this  manuscript  to  M.  de  I'lsle,  and  it  has 
lately  been  translated  into  French  by  M.  Caussin,  and  in- 
serteid  in  the  Mem,  de  VInsilt.  Nat,  tom.  ii.* 

At  the  death  of  Mr.  Bliss,  in  1765,  his  friends  made 
great  exertions  to  procure  for  him  the  situation  of  astro- 
nomer royal ;  but  Dr.  Maskelyne  obtained  it  through  the 
interest  of  the  earl  of  Macclesfield,  who  was  at  that  time 
president  of  the  Royal  Society.  E^is  majesty,  notwith- 
standing he  could  not  comply  with  his  wishes  in  this  in- 
stance, was  very  partial  to  him,  and  requested  his  assist- 
« 

*  An  analysis  of  this  curious  and  valuible  manuscript  may  be  seen  in  the 
first  volume  of  Dr.  Garnett's  Annals  of  PliiJosophy,  p.  lOJ.  La  Place  has 
derived  great  beneiit  from  the  use  of  it. 
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XLVIL    On  the  magnetic  Attraction  of  Oxides  of  Iron. 
By  Timothy  Lane,  Esq.  F.R.S.*^ 

JlIaving  found,  by  experiment,  that  hardened  iron  is  not 
so  readily  attracted  by  the  magnet  as  soft  iron,  and  that 
needles  are  inferior  to  iron  wire  as  indexes  to  Six's  thermo- 
meter, I  was  proceeding  to  other  comparative  experiments 
when  I  received  the  Second  Part  of  last  vear's  Philosophical 
Transactions,  in  which  I  saw  an  Analysis  of  Magnetical 
Pyrites,  with  Remarks  on  Sulphurets  of  Iron,  by  Mr.  Hat- 
chett. 

This  paper  led  me  to  examine  what  magnetical  properties 
iron  possessed  when  free  from  inflammable  matter.  For 
this  purpose  I  obtained  a  precipitate  of  iron  prepared  and 
sold  at  Apothecaries'  Hall  by  the  name  of  ferrum  prcpcipi- 
tatum,  Mr.  Moore,  the  chemical  operator,  informed  me 
that  he  prepared  it  by  dissolving:  twelve  pounds  of  sulphate 
of  iron  in  twenty-four  gallons  of  distilled  water,  and  then 
adding  eight  ounces  of  sulphuric  acid  to  render  the  solution 
more  complete.  Twelve  pounds  of  purified  kali  were  mixed 
with  the  solution  :  the  precipitate  was  well  washed  with  hot 
distilled  water,  and  then  carefully  dried.  This  precipitate 
is  similar  to  Jhe  sediment  of  chalybeate  waters,  and  affords 
no  magnetic  particles ;  nor,  when  exposed  to  a  continued 
clear  red  heat,  does  it  suffer  any  alteration  beyond  the  ac- 
,  quirement  of  a  darker  colour.  But  if  any  smoke  or  flame 
has  access  to  it,  then  magnetic  particles  are  evident.  Heat, 
by  the  converging  rays  of  the  sun  f,  equal  to  that  at  which 
glass  melts,  olackens  the  oxide,  but  does  not  render  it 
magnetic,  "if  free  from  any  inflammable  matter.  It  is  re- 
quisite, in  Jhis  experiment,  to  protect  the  oxide,  by  glass, 
from  the  dust  floating  in  the  air,  which  otherwise  will  render 
many  of  the  particles  magnetic.  I  attributed  this  effect  to 
the  aeoxidizing  property  of  light,  till,  by  employing  a  pro- 
tecting glass,  the  result  proved  it  to  proceed  from  the  dust 
in  the  atmosphere* 

By  repeated  experiments  I  found  that  heat  alone  produced 
no  magnetic  effect  on  the  oxide,  and  that  inflammable  mat- 
ter with  heat  always  rendered  some  of  the  particles  ibagnetic. 

As  the  inflammable  matter  in  coal  had  this  effect,  I  mixed 
some  of  the  oxide  with  a  portion  of  coal  in  a  glass  mortar, 
and  continued  rubbing  them  together  for  some  time  without 

•  From  the  Transactions  of  the  Royal  Society  for  1805. 
f  The  lens  employed  in  this  experiment  was  twelve  inches  in  diameter, 
ind  the  heat  at  its  focus  was  suiEcieut  to  melt  iron  *.  from  Mr.  DoUond.. 
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the  oxides,  and  that  when  the  combustible  substance  is 
again  separated  by  heat,  the  oxides  return  to  their  unmag- 
netic  state.  That  magnetic  oxides  caimot  be  distinguished 
from  calcined  oxides  by  their  colour.  I  entertain  a  hope^ 
however,  that  this  subject  may  be  found  worthy  of  the  ac- 
curate investigation  ot  some  other  member  of  this  learned 
society. 


XLyill.  Extract  from  a  Memoir  of  Messrs.  Fourcroy 
and  VAuauELiN  upon  the  Discovery  of  a  new  inflam^ 
mable  and  detonating  Substance  formed  by  the  miction  of 
Nitric  Acid  on  Indigo  and  Animal  Matters.  By  A.  LaO- 

GlER*. 

X  HE  application  of  the  nitric  acid  to  vegetable  and  animal 
matter^  has  produced,  it  is  well  known,  a  nmltitude  of  im- 
portant discoveries.  The  disengagement  of  a  part  of  the 
azot  of  animal  compounds,  and  their  conversion  into  oxalic 
acid,  as  observed  by  M.  Berthollel,  together  with  the  dis- 
covery of  the  formation  of  ammonia  and  the  prussic  acid 
by  M.  Fourcroy,  form  a  brilliant  aera  in  the  history  of  che- 
mical science.  The  changes  which  organic  compounds 
Buffer  by  the  action  of  nitric  acid,  which  produces  nine  or 
ten  different  substances,  themselves  compounds,  are  so  mul- 
tiplied and  various,  that  they  excite  the  astonishment  of 
chemists,  and  induce  them  to  regard  this  action  of  the  ni- 
tric acid  as  a  rich  mine  to  labour  in  :  that  it  is  still  far  from 
exhausted  will  appear  from  the  discovery  of  two  substances, 
hitherto  almost  wholly  unknown,  ^hich  form  the  subject 
of  this  memoir. 

The  most  remarkable  of  these  is  produced  by  boiling 
nitric  acid  upon  animal  substances  or  vegetables  containing 
azote.  It  is  of  a  yellow  colour,  has  an  intensely  bitter 
taste,  and  is  distinguished  by  its  property  of  inflaming  and 
detonating  with  violence  when  exposed  to  a  moderate  heat. 

M.  Haussmann,  by  a  memoir  which  appeared  in  the 
Journal  de  Physique  (March  1788),  where  he  relates  some 
experiments  on  indigo  with  the  acids,  seems  to  have  seen 
this  substance.  Although  he  confounds  it  with  the  oxalic 
acid,  yet  its  properties  are  pointed  out  by  him  with  sufficient 
accuracy ;  Us  bitterness,  its  yellow  colour,  its  solubility, 
aiKl  its  precipitation  by  alkalies :  but  its  principal  property 

•  From  the  Annales  de  Chimie,  No.  165. 
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.  uf  u  liite  needles. 
ill  llie  characters  of  benzoic  acid, 
iv  rc5in.  In  all  iirobability  the 
--  ilLciiniixisi,'S  or  volatilizes  this 

■  dflonating  matter;  its  bitter 
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^  t,,  the  benzoic  acid  which  is 
anion  of  ihe  nitric  acid  upon 
riv  ordetonatiiitrsirondy  with 
-.ipped  lip  in  a  hit  of  paper  and 

.li,ir;iner5  which  sulheienlly 
■III  every  other  with  which  we 

I'lK  memoir  have  ascertained 

]   ilie  new  substance  depends 

ii  id  nor  on  that  of  amnio- 

.i^;J  disengaged  from  it  no 

acid 


On  the  Production  of  Mwiatesi  25  7 

acid  vapours,  and  caustic  potash  no  ammonia.  They  are,- 
on  the  contrary,  inclined  to  believe  that  potash  has  some 
share  in  the  effect  of  detonation ;  since  acids  in  which  this 
substance  has  been  digested  contain  traces  of  salts  having 
potash  as  their  base.  When  deprived  of  alkali  this  sub- 
stance is  more  soluble  in  water,  and  crystallizes  in  elongated 
plates  of  a  yellow  colour  and  bitter  taste,  having  acid  cha-  ^ 
racters :  these  crystals,  if  moistened  with  potash,  resume  * 
their  detonating  property.  The  potash  seems  merely  to 
render  this  substance  more  fixed ;  to  favour  the  accumula-*- 
tion  of  caloric,  and  to  determine,  consequently,  the  combus- 
tion of  the  elements  which  compose  it;  viz.  of  the  carbon, 
the  hydrogen,  and  perhaps  of  the  azote^  by  means  of  the 
oxygen  which  it  also  contains. 

Indigo  is  not  the  only  substance  which  furnishes  thi§ 
dctotiating  composition;  the  muscular  fibre  treated  with 
nitric  acid  presents  the  same  phajnomena:  and  it  is  proba- 
ble that  silk,  wool,  and  other  animal  and  vegetable  matters 
containing  azote  will  also  furnish  it. 

The  labours  of  Messrs.  Fourcroy  and  Vauquelin  present 
two  very  interesting  facts.  It  follows,  1 .  That  the  benzoic 
acid  may  be  formed  from  a  multitude  of  diffcreiu  substkncc's,- 
which  we  were  formerly  ignorant  of:  2.  That  animal  and 
vegetable  substances  containing  azote,  if  treated  with  the 
nitric  acid,  which  takes  from  them  a  portion  of  carbon,  of 
hydrogen,  and  of  azote,  give  birth  to  a  matter  supersatu- 
rated with  oxygen,  and  possessing  the  property  of  detona- 
tion. This  substance,  which  the  autliors  of  the  memoir 
have  examined  with  care,  appears  to  them  to  be  a  super-' 
oxygenated  hydro-carburet  of  azote. 


XLIX.  Third  Comyniinication  froTp,  Mr.  W.  Peel»  of 
Camhridge.  On  (lie  Production  of  Mvriates  by  tli% 
Galvanic  and  Electric  Decomposition  of  Water,       *    -^ 


SIR^ 


To  Mr.  Tilloch. 


1  FEEL  no  little  satisfaction  at  the  interest  my  experiments* 
have  excited,  ahd  the  favourable  reception  they  have  met 
with  from  you. 

I  have  now  the  pleasure  to  inform  you,  that  since  hiy^ 
last  letter,  dated  the  4lh  of  June,  (Phil.  Mag.  vol.  xxii.' 
p.  153.)  having  had  some  leisure  time  upon  my  hands,  T 
have  dedicated  as  much  of  it  as  mv  health  would  permit' to' 

Vol.  23.  No.  91.  Dec,  1805,       R  the 


Hoji  of  MunaCfS. 
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xi.  p.  279)  dated  the  23d  oi 
rieflv,  tliat  bv  decomposing;,  liv 
)ne-half  ot"  a  whole  pint  whicb 
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le  wires. 
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I  water  distillei)  under  dtffercu 

fj-ed  in  this  experiment  was  di. 
ig  liwe.     A  portion  of  it  waj 

'  thai  has  before  been  stated 
!  vniThite  iif  potash. 
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■  manner.     The  result  was  mu 

ieiit,doiib!c  distilled  sikw  tiatc 
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m  pump  water  {the  pump  is  01 
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baryles,  I  conclude  that  the  production  of  the  soda  has  no- 
thing to  do  with  the  presence  of  magnesia. 

But  in  the  production  of  potash  the  presence  of  Ilnic 
sceins  to  be  essential,  and^  as  you  hinted,  a  portion  of  hroe 
must  have  been  carried  over  with  the  distilleu  water;  a  fact 
which  few  would  suspect,  and  wliich  probably  may  often 
be  the  cau^e  of  differences  in  the  results  of  chemical  inves- 
tigations,  conducted,  to  all  appearance,  in  a  similar  manner. 

To  determine  the  second  point  which  I  had  in  view ; 
namely^  whether  the  salts  found  in  the  residual  water,  or 
any  component  part  of  them,  came  from  the  Galvanic  bat- 
tery by  means  of  the  conducting  wires,  I  made  similar  (Ex- 
periments to  those  before  stated^  employing  for  the  decom- 
|)osition  of  the  distilled  water  a  powerful  electrical  machine 
nistead  of  a  Galvanic  battery,  but  without  obtaining  results 
different  from  what  have  been  already  stated. 

I  am  now  engaged  in  an  experiment  concerning  the 
formation  of  potash  j  but,  being  desirous  that  my  present 
letter,  which  I  write  in  haste,  may  reach  you  in  time  for 
this  menth^s  Magazine,  cannot  wait  for  its  result.  Should 
the  experiment  succeed,  you  shall  be  informed  as  soon  as 
possible.  In  the  mean  time  I  remain,  with  the  greatest 
regard,  yours, 

Cambridge,  ^*  PbEL. 

Dec.  90,  1805. 


L.  Experiments  on  Gum  Arabic  and  Gum  Adraganth. 

By  M,  Val'quelin*. 

1.  A  EN  grains  of  red  gum  adraganth,  furnished  by  coita- 
bustion  three  decigrammes  and  a  half  of  white  ashes.  TliesV 
ashes  dissolved  in  muriatic  acid  with  effervescence,  and 
gave  out  an  odour  of  sulphurated  hydrogen.  Tlicir  solution 
gives  by  ammonia  a  precipitate  which  consists  of  phos- 
phate of  lime  and  oxide  of  iron.  The  oxalate  of  ammonia 
precipitates^  considerable  quantity  of  lime. 

'J'hus  the  rod  gum  adraganth  contains  in  a  hundred 
parts  about  three  and  a  half  of  ashes,  which  are  composed, 
for  the  greater  part,  of  carbonate  of  lime,  of  a  small  quantity 
of  iron,  of  phosphate  of  lime,  and  perhaps  also  a  minut^ 
portion  of  alkali. 

2.  Ten  grains  of  white  gum  adraganth,  submitted  to  th^ 
same  proofs^  yielded  three  decigrammes  of  ashes,  whi<;b 

•  From  the  4nn»tes  de  Chimie,  torn.  lir. 
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The  coml>inations  of  the  second  are  the  greater  part  ia* 
soluble  in  water;'  that  which  it  forms  particularly  with 
lime  is  not  sensibly  soluble  but  by  the  aid  of  an  excess  of 
acid,  and  its  existence  in  nature  is  not  so  frequent  as  that 
of  the  acetic  acid ;  and  since  the  lime  which  is  found  in 
transparent  gums  has  been  incontestibly  dissolved  in  the 
Juices  of  the  vegetables  which  furnished  these  substances^ 
i)  is  much  more  probable  that  this  earth  is  there  combined 
with  the  acetic  acid  than  with  any  other. 

It  is  very  probable  that  the  small  quantity  of  potash  which 
I  found  in  the  ashes  of  the  burnt  gums  is  united  to  the  same 
acid,  which  would  explain  why  these  substances  are  so  sen- 
sible to  humidity,  and  soften  themselves  so  as  not  to  be 
pulveiizable. 

I  am^  however,  very  much  disposed  to  believe,  that  ia 
certain  opake  adraganth  gums  difficult  to  dissolve,  and 
which  give  much  fime  by  incineration,  this  earth  is  there 
combined  with  the  malic  acid.  I  have  had  occasion  to 
examine  lately  a  gum  collected  by  M.  Pallissot-Bauvois  on 
the  nopal  of  cocbme^l,  which  was  opake>  swelled  itself  in 
water,  but  did  not  dissolve  in  a  homogeneous  manner^  and 
which  ^ve  eight  per  cent  of  lime. 

As  the  sap  of  all  the  cactus  which  I  have  submitted  to 
analysis  has  afforded  me  quantities  more  or  less  considera- 
ble of  the  acidulous  maiate  of  lime,  one  may  presume^  with 
sufficient  reason,  that  the  kind  which  nourishes  the  cochv 
neal  contains  it  also ;  and  that  it  is  the  presence  of  tbis  salt, 
proceeding  from  the  vegetable  when  dissolved  in  the  sap 
with  the  gum,  which  gives  it  its  opacity,  and  hinders  its 
solution  in  water. 

It  results  at  least  from  these  experiments,  that  the  gums 
contain,  1 .  A  calcareous  salt,  most  frequently  the  acetate 
ef  lime :  2.  Sometimes  a  maiate  of  lime  with  excess  of 
acid:  3.  Phosphate  of  lime:  4.  Iron,  which  is  probably 
united  to  phosphoric  acid. 


LI.  ji  proposal  for  destroy ing  the  Fire-  gnd  Choak-Damps 
of  Coal  Mines 'j  and  their  Production  explained  on  the 
Principles  of  modem  Chemistry:  addressed  to  the  Owners 
and  Agents  of  Coal  IVorksy  &c, 

J.  HE  subjoined  remarks  are  extracted  from  a  little  tract 
which  professes  only  to  hold  out  a  short  explanation  of 
well  known  facts,  in  the  hope  of  seeing  them  condncive  to 
save  human  beings  whose  labours  are  usehxl  to  the  com- 
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the  Fife-  and,  Ckoak-Damps  of  Coal  Mines*        s6> 

count  of  the  extra  oxygen  which  it  contains^  U  the  best  for 
this  purpose. 

<'  The  utensils  reouired  for  this  business  are  small  flat 
stone  dishes^  made  thick,  about  two  inches  deep;  and  a 
elass  funnel  tor  pourins  in  the  acid  of  vitriol.  Tnc  ingre* 
dients  are^  common  salt  (it  ought  to  be  bay  salt),  oxide  of 
manganese,  and  concentrated  acid  of  vitriol,  which^  ii^ 
common  language,  is  the  strongest  oil  of  vitriol. 

Proportion  for  one  Fumigation. 

*^  Take  of  common  bay  salt 
Fine  powder  of  black  manganese 
Water         -  - 

Strong  sulphuric  acid 

^^  After  pounding  the  salt  and  manganese  together,  they 
may  be  put  into  the  stone  ware  dish,  and  the  water  poured 
upon  them;  and  afterwards  the  sulphuric,  acid,  slowly, 
through  a  glass  funnel.  This  quantity  is  sufficient  for  a 
space  of  l6  feet  by  12 ;  but  the  frequent  employment  mu»t 
depend  on  the  manner  how  the  fire-damp  ia  evolved." 

To  remove  the  choak-damp  from  coal  mines  the  author 
recommends  the  use  of  water. 

'*  Water,  about  the  temperature  of  40°  of  Fahrenheit,  is 
found  to  dissolve  equal  parts  of  its  bulk ;  but  as  the  water 
of  a  deep  pit  is  commonly  above  50%  it  will  take  up  two- 
thirds  of  its  hulk  only.  In  order  to  effect  this  mixture  with 
water,  I  would  recommend  (says  the  author),  the  common 
fire-engine,  such  as  is  used  in  the  case  of  fire.  The  work- 
men might  for  safety  stand  at  a  distance,  and  by  directing 
the  mouth  of  the  tube  to  the  spot  where  the  choak  damp  is 
known  to  lie,  the  water  may  be  so  diffused  as  to  take  up  the 
whole.  The  water  will  then  taste  acidulous,  and  lights  will 
burn,  and  animals  breathe,  in  the  place  whence  the  vapour 
was  dislodged.  That '  the  diffusion  of  the  water  might  be 
more  speedy  in  dissolving  the  choak-damp^  the  tube  might 
be  fitted  after  the  manner  of  a  garden  watering*potj  so  as 
to  sprinkle  and  break  the  fluid  into  a  shower. 

^'  This  kind  of  air  being  speedily  attracted  by  quicklime, 
t>y  mixing  that  article  in  the  water  which  is  to  be  diffus&l 
would  still  more  effectually  dislodee  the  choak-damp ;  and 
in  places  where  it  happens  to  be  collected  in  great  quantity^ 
such  a  mixture  would  be  highly  serviceable. 

*^  It  oueht  to  be  remembiered,  whenever  either  ^e-<famp 
pr  chjoak'&mp  are  detected  in  coal-pits,  that  there  will  be 
reason  to  fear  a  collation  of  the  other  neSir  the  «pot,  if  not 
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^Dus^  translucent,  c^  a  pale  yellow  somewhat  resembling 
horn;  tbe  outer, or  enatnd,is  very  white,  breaks pasily, and 
has  a  rough  fracture.  The  ossemis  portion  is  most  observa- 
ble on  the  upper  surface  of  the  toothy  where  it  forms  triati-*  . 
gular  figures  having  rounded  andes,  and  passes  in  phtes 
even  to  tbe  root  of  the  tooth,  fining  up  the  spaces  left  by 
the  enamel.  On  examining  these  two  substances,  courft 
Morozzo  conceived  that  they  must  be  different,  and  begged 
'M.Morichini  to  analyse  them.  This  chemist  soon  dis- 
covered, by  the  application  of  the  sulphuric  acid,  that  the 
enamel  of  the  melares  of  the  fossil  elephant  was  almost  en- 
tirely composed  of  the  fluate  of  lime,  together  with  a  smnJl 
proportion  of  the  phosphate  and  carbonate  of  the  same  sub- 
tance:  the  osseous  substance,  however,  he  found  to  be 
rincipally  formed  Of  phosphate  of  lime.  Such  are  the  first 
eneral  results  obtained  by  M.  Morichini :  they  have  been 
^lished  in  the  Memoirs  of  the  Italian  Society  in  this 
perfect  state,  as  he  had  not  then  leisure  to  extend  his 
periments  further.  Since  that  time,  however,  he  has 
certained,  with  accuracy,  the  nature  and  proportions  of 
e  several  substances  composing  the  fossil  tooth  :  he  has 
o  analysed  ihe  enamel  of  human  teethe  M.  Josse,  as  you 
ell  know,  analysed  this  last ;  but  there  was  still  a  great 
al  to  be  done;  for  his  experiments  offered  ^o  satisfactory 
JTcount  of  the  difference  existing  between  the  enamel  an^ 
the  bony  part  of  the  tooth.  As^.  Morichini  has  assured 
i^e  his  late  experiments  will  certainly  appear  in  the  Memoirs 
Mf  the  Italian  Society,  I  shall  not  enter  into  any  detail  of 
tkem,  bttt  merely  relate  the  principal  results. 

M.  Morichini,  havirig  separatea  a  portion  of  tbe  enamtr! 
human  teeth,  and  suspecting  that  it  resembled  in  its 
position  that  of  the  molarei  of  the  elephant,  treated  it 
the  same  manner,  and  discovered,  to  his  great  satisfac-^ 
n,  that  it  contained  a  large  proportion  of  fluate  of  lime« 
jflVid  to  render  his  experiment  more  conclusive,  he  submitted 
t#  the  sa^ie  tests  the  two  enamels  and  the  fluate  of  lime« 
Under  the  action  of  the  concentrated  sulphuric  acid,  the 
of  these  three  substances  gave  out  readily  copious  va- 
rs  of  fluoric  acid  :  the  enamel  of  the  fossil  teeth  emitted 
rather  more  slowlv,  and  that  of  human  teeth  with  still 
rapidity.  M.  Morichini,  however,  remarks,  that  this 
rence  is  Wholly  owing  to  the  presence  of  an  animal  sub* 
ce  in  the  two  enamels,  which  is  more  abundant  in  that 
unian  teeth  than  in  the  enamel  of  the  fossil ;  and  to 
e  it,  he  asserts  that  we  may  retard  the  disengagement 

fe  acid  from  fluate  of  lime  by  adding  to  it,  after  calcina- 
7  ^  tion. 
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lini-,  and  then  drying  it.  T 
liibsiaiiccs  yieitl  by  ihc  tulpbu 
o|)LTty  of  caiToaing  gUM^  ft 
wf\i  in  water,  or  on  a  mo 
ixiicr  characters  which  itwov 
IniL  which,  taken  in  conjuo 
not  pi;nuit  ua  to  doubt  .tb 

■nXi  of  M.  Morichiui,  100  pai 
l^tli  contain  thirty  of  animal  at] 
il[ic,  and  carbonic  acid;  a 
Lid  phosphoric  acids,  in  cotnlHii 
iiaole  to  aeparate  accurau 
icid,  hut  coni:eire)  tbat  ll 
Jll.iuantity. 

|oi  the  fossil  elephant  ia  Iikew 
:iit^,  but  in  different  proporuoi 
ric  .^cid  than  that  of  toe  bum 
ll  substance.  M.  Morichii 
(lifTcrence  in  the  quaiuity 
enamels  very  probably  an 
iiaticr  of  human  tcetb,  wbi 
.<'  i^k^niplctely  from  the  enani 
,  and  that  which  we  least  si 
uriu  acid  in  animal  subslanci 
ikic,  and  one  from  which 
1  iijiportant  consequences. 
itli\i;  the  presence  of  finale 
t'.Tih,  are  no  doubt  contrary 
-iilijiclj  tor  M.  Josse,  who  1 
inn  iLCth  *,  and  Mr.  Hatchetl 
fill  tlcphaiu's  tooth,  have  Ix 
<('  bo-idrs  the  phosphate  of  iin 
chemists  induced  M.  Morich 
mi;  examination:  but  his  cx{ 
plli.>i  that  there  can  now  be< 
upon  tills  subject. 
ih'.'  i<li</>phateof  lime  of  Est 
<>t  liuuic  of  lime,  and  that  i 
i.i  (it  J  !a:i;c  proportion  of  I 
ol  ]>liofphati;.  M.  Morichi 
itiiui-nt^,  which  prove  thai  th 
iii"<.l  in  animal  substances,  c( 
diate  of  lime  of  Est 
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maditta^  and  the  earth  of  Mamarosch^  may  have  arisen 
iirom  the  decomposition  of  the  skeletons  of  large  terrestrial 
animals. 

Upon  learning  that  the  fluoric  acid  existed  in  the  enamel 
of  teeth,  I  immediately  recollected  that  Rouelle  had  for- 
merly announced  that  he  was  unahle  to  procure  phosphorus 
from  tvoiy ;  and  I  suspected  that  it  mieht  be  similar  in  its 
composition  te  enamef.  I  therefore  calcined  a  quantity  of 
ivoryi  and  poured  upon  it  concentrated  sulphuric  acid :  va- 
pours were  now  disengaged^  which  I  readily  recognised  to 
be  those  of  the  fluoric  acid.  The  tusks  of  the  boar  aflbrded 
the  same  results.  When  I  say  that  these  two  subsUnces' 
contain  fluate  of  limc^  I  would  not  bo  understood  to  assert 
that  they  are  wholly  composed  of  it,  because  I  had  no  means 
of  making  an  accurate  analysis ;  the  vapours  pf  the  fluoric- 
acid^  however^  are  so  abundaht^  that  we  ^ould  be  led  to 
beliitve  its  combination  with  lime  fonns  a  very  large  part  of 
their  composition. 

A  few  days  after  these  experiments  I  examined,  along 
with  M.  Morichini,  a  portion  of  fossil  ivory  which  had  been 
found  in  the  neighbourhood  of  Rome.  Its  ccmcentric  lav- 
ers,  both  external  and  internal,  yielded  the  fluoric  acid  m 
rreat  abundance.  I' attempted  also  to  analyse  the  bones  of 
nsh ;  but  I  have  made  only  a  single  experiment  on  those  of 
the  tench ;  and  from  this  I  coufebs  1  dare  not  say  any  thing 
decisive. 

You  perceive  tficn^  my  friend,  that  it  is  highly  probable 
the  enamel  of  the  teeth  of  all  animals  is  formed,  in  a  ereat 
measure,  of  the  fluate  of  lime  ;^  and  it  may  be  remanced, 
that  their  canine  teeth  are  etiher  entirely  composed  of  the 
enamcli  or  contain  a  much  larger  proportion  of  it  than  the 
others.  As  we  have  hitherto  round  in  the  urine  all  the  dif- 
ferent substances  composing  the  bones,  have  we  not  eround 
for  believing  that  it  also  contains  the  fluoric  acid  ?  If  at  a 
certain  period  of  life  the  fluate  of  lime  can  be  deposited  upoix 
the  teeth,  it  appears  nocessary  that  when  these  have  acquired 
their  full  growth  this  substance  should  find  some  outlet  from 
the  body. 

What  is  the  oriein  of  this  fluate  of  lime  in  animal  sub- 
stances }  Althougn  the  presence  of  fluate  of  lime  in  the 
phosphate  of  lime  of  Estramadura  has  occasioned  a  sus- 
picion that  one  of  th^  acids  forming  these  salts  may  be  a 
moditication  of  the  other,  this  opinion  appears  to  me  to 
have  but  little  foundation ;  for  the  co-existence  of  the  two 
substances  proves  nothing  as  to  their  intimate  nature :  and 
we  may  readily  convince  ourselves^  by  simply  inspecting  a 
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ai-Ics  iibiidon,  knt. ;  Henry  Ca- 
•, .  eft|. ;  Ea^Lird  Whitaker  Gray, 
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ki-lyuf,  D.D.I  Georse  earl  of 
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.  Julin  Abemethy;  George  earl 
i-hiiri!  Goodcnough,  esq.;  ho- 
ii^ ;  Philip  Mctcall',  csq.j  Mac- 
-■iiAiii- colonel  William  Mudgc; 
John 
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JbhnTownley,  esq.;  William  Charles  Wells,  M,D.^  Tho- 
mas Young,  M.D. 

And  tlie  officers  were, — ^The  right  honourable  sir  Joseph 
Banks,  K.B.  president;  William  Marsden,  esq.  treasurer; 
Edward  Whitakcr  Gray,  M.D*,  William  Hyde  Wollas- 
ton,  M.D.,  secretaries. 

Afterwards  the,  members  of  the  society  dined  together, . 
as  usual,  at  the  Grown  and  Anchor  Tavern,  in  the  Strand. 

On  Thursday  the  12th  of  December,  the  right  honoura- 
ble Charley  Greville  in  the  chair,  minutes  of  the  transac- 
tions of  the  council  were  read,  with  the  above  lists  of  offi* 
cers,  and  a  state  of  the  funds  of  the  society. 

Letters  were  read  from  Drs.  Maskelyne  and  Herschd 
mentioning  their  having  observed  a  comet  on  the  evening 
of  the  8th  instant,  about  six  o'clock*  It  appeared  like  a 
star  of  the  third  or  fourth  magnitude,  with  a  large  coraa^ 
but  no  tail.     It  was  not  visible  the  succeeding  evening,      j 

A  paper  was  also  read  on  the  dissection  oT  a  peculiaily 
formed  heart,  by  Mr.  Wyatt.  It  belonged  to  the  body  of 
a  young  woman  who  diea  of  a  mortification  in  her  feet  at 
thi  age  of  twenty.  For  forty  days  before  her  death,  a  chlo- 
rotic  jpalenesti  pervaded  her  whole  frame ;  her  feet  and  legs 
were  somewhat  swelled,  and  painful ;  and  her  appetite  con- 
tinued good  till  the  day  she  expired.  When  her  body  wa* 
opened  by  Mr.  Wyatt,  he  found  the  heart  nearly  divided 
by  a  callous  substance  that  obstructed  its  functions  in  re- 
ceiv^glUid  discharging  the  blood  through  the  aortas.  To 
this  cause,  the  obstructed  or  iniperFect  circulation,  h6 
ascribed  the  mortification  of  the  extremities.  The  pape.r  was 
illustrated  by  a  drawing  of  the  singular  appearance  of  the 
bean.* 

Thursday,  December  1 9,  the  right  honourable  Charles 
Greville  in  the  chair,  commenced  the  rtading  of  a  paper 
on  guiacum,  by  Mr.  Brande,  communicated  oy  Mr.  Hat- 
cbett,  who  has  placed  an  accurate  knowledge  of  this  sub- 
ject among  the  chemical  desiderata,  where,  we  fear,  it 
must  yet  remain.  Mr.  Brande  agrees  with  Mr.  Hatchett 
that  guiacum  is  a  peculiar  substance,  which  he  chooses^  for 
the  present,  to  denominate  an  extracto-resin,  differing,  aa 
he  says,  from  the  other  resins  in  having  an  extraordinary 
quantity  of  what  is  usually  denominated  extractive  matter. 
Its  peculiarities  seem  to  consist  principally  in  its  diflferent 
solutions  in  the  acids  being  of  very  different  colours,  all  of 
which  are  ascribed  by  Mr.Brandeto  the  presence  of  oxygen. 
Some,  however,  may  be  inclined  to  believe  tKat  ditfcreni 
combinations  of  matter  must  present  different  surfaces  o» 
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square  near  the  broad  end,  that  was  very  porous  and  rough : 
it  is  about  8  inches  long,  nearly  3^  inches  broad  at  one 
end,  and  I-)-  at  the  other,  both  ot  which  are  bevelled  int^ 
a  tolerably  sharp  and  circular  edge. 

A  very  interesting  communication  from  the  director, 
Mr.  Lysons,  was  read,  on  the  state  of  the  English  mint, 
and  coinage  of  England,  during  the  reigns^of  the  first  six 
Edwards.  From  tnese  curious  items  it  appeared  that  thii 
country  was  principally  indebted,  in  the  eleventh  and  twelfth 
centuries,  to  the  merchants  of  Lucca  for  the  current  coin  of 
the  realm*  Lucca  was  formerly  a  republican  state  of  Italy^ 
whose  merchants  then  possessed  the  principal  traffic  of 
Europe. 

J.  D.  Repton,  esqk  exhibited  to  the  society  some  oFhis 
drawings  of  Saxon  architecture,  cont^isting  of  a  capital  and 
base  ot  a  Saxon  •column. 

Dec*  19,  the  right  honourable  the  earl  of  Ixicester  in  the 
chair,  a  medal  of  Charles  L,  and  a  silver  seal  of  the  parish 
of  Bow,  Cheapside,  were  exhibited.  This  seal  bears  date 
1598,  as  mentioned  by  Stowe,  and  consists  of  the  spire 
of  the  church  as  it  appeared  before  the  fire  of  London :'  it 
is  deemed  the  only  parish  seal  now  in  existence  that  was  in 
use  in  London  before  \hat  dreadful  catastrophe.  In  the 
spire  there  appear  places  for  lanterns,  or  lights,  to  direct  the 
good  citizens  of  London  their  way  through  the  streets  nt 
that  period,  when  lamps,  owing  to  the  narrowness  of  the 
ftreetb,  were  much  more  necessary  than  at  present. 

The  secretary  read  a  most  amusing  paper  on  the  histon', 
progress,  and  final  conclusion  of  the  cure  of  the  scrofula, 
or  king's  evil,  by  the  royal  touch.  This  mode  of  dure  com- 
menced with  Edward  the  Confessor,  and,  it  appears,  termi- 
nated with  Charles  L,  who  is  called  the  antitype  of  the 
Confessor.  The  monarchs  of  France,  too,  claimed  and  ac- 
tually practised  this  gift,  which  Clovis  n^eived  from  our  Eng- 
lish kings,  one  of  whom  touched  or  cured  (for  they  were  sy- 
nonimous  terms)  92,000  persons.  Some  additional  means 
were,  however,  used ;  ana  a  gold  medal  was  always  hung 
round  the  neck  of  the  patient,  which,  if  lost,  the  disease 
immediately  relumed  :  prayers  too  were  made  at  the  cere- 
mony. 

The  learned  secretary  quoted  some  observations  on  the 
nature  and  credibility  of  testimony  in  this  case  by  the 
bishop  of  Salisbury,  applicable  to  all  historical  evidence, 
and  highly  worthy  of  attention.  '  It  appears  that  njiny  me- 
dical men  attested  the  truth  of  these  royal  cures.  We  tru.^t 
that  the  reverend  author  will  piescm  this  iiucrcsting  ac- 
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institution.  Since  that  tkne  the  Shakspeare  gallery^  held 
for  a  term  of  sixty- two  years^from  lad3'-day  1805,  under  a' 
rent  of  1251.  a  year,  has  been  purchased  as  an  exhibition 
room  for  the  society  for  the  sum  of  450dl.  An  ample  fund 
has  been,  provided  by  liberal  subscriptions  from  those  of  the 
nobility  atki  gentry  who  are  amateurs  and  encouragers  of  the 
fine  arts ;  ahd  the  institution  has  been  regularly  organized 
under  the  palronage  of  the  king.  The  following  are  the  bye- 
laws  of  the  institution. 

Patron. — ^The  king. 
Vice-patron. — The   Prince   of  Wales. 

I.  Of  the  Object  of  the  Institution. 

1 .  The  primary  object  of  the  British  Institution,  under 
his  majesty's  patronage,  is  to  encourage  and  reward  the 
talents  of  the  artists  of  the  united  kingdom  ;  so  as  to  im- 
prove and  extend  our  manufactures,  by  that  degree  of  taste 
and  elegance  of  design,  which  are  to  be  exclusively  derived 
from  the  cultivation  of  the  fine  arts ;  and  thereby  to  increase 
the  general  prosperity  and  resources  of  the  empire.  It  is 
conceived,  that  such  an  institution  is  of  peculiar  importance 
to  the  united  kingdom  at  the  present  moment ;  when  efforts 
are  making  in  different  parts  of  Europe  to  promote  the  arts 
of  painting,  sculpture,  and  design,  by  great  national  esta- 
blishments, and  thereby  to  wrest  from  us  those  advan- 
tages, which  cun  only  be  retained  by  a  pre-eminence  in  the 
tine  arts. 

2.  With  a  view  to  this  object  it  is  intended  to  open  a 
public  exhibition,  for  the  sale  of  the  productions  of  British 
artists  ; — to  excite  the  emulation  and  exertions  of  the 
younger  artists  by  premiums  ; — and  to  endeavour  to  form  a 
public  gallery  of  the  works  of  British  artists,  with  a  few 
select  specimens  of  each  of  the  great  schools. 

3.  The  exhibition  is  to  be  exclusively  confined  to  the 
productions  of  artists  of,  or  resident  in,  the  united  king- 
dom ;  and  the  higher  branches  of  painting,  sculpture,  and 
modelling,  are  to  be  considered  as  the  preferable  subjects  of 
premiums,  and  of  purchases  for  the  gallery.  All  other 
works,  however,  of  the  above-mentioned  artists  will  be  ad- 
missible, if  deemed  worthy. 

4.  The  British  Institution  being  intended  to  extend  and 
increase  the  beneficial  effects  of  the  royal  academy,  which 
has  been  founded  by  his  majesty,  and  by  no  means  to  in- 
terfere with  it  in  any  respect,  a  favourable  attention  will 
be  paid  to  such  pictures  as  have  been  exhibited  at  the  royal 
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to  elect  him  or  her,  or  not ;  and  if  they  do  not  elect  him  or 
her,  then  they  shall  pay  out  of  the  funds  of  the  institution 
to  such  person  so  proposed,  such  sum,  not  less  than  100 
guineas,  as  for  the  time  being  shall  be  the  qualification  of 
an  hereditary  governor  of  the  nistitution. 

7.  Each  governor  shall  have  one  vote  for  every  50  gui- 
neas subscribed. 

8.  Such  of  the  royal  fauiily  as  shall  honour  the  institution 
by  being  governors,  may  vote  by  proxy. 

9.  Ladies,  who  shall  be  governors,  may  also  vote  by 
proxy. 

10.  As  soon  as  it  shall  be  found  expedient,  application 
shall  be  made  to  his  majesty,  for  a  charter  of  incorporation 
for  the  institution. 

III.  Of  the  Committee  of  Directors, 

1 .  All  the  affairs  and  concerns  of  the  institution  shall  be 
managed  by  a  committee  of  directors,  to  be  elected  by  and 
from  among  the  governors ;  and  to  consist  of  the  president, 
four  vice-presidents,  and  twelve  other  members ;  and  three 
directors  shall  be  competent  to  business. 

2.  The  president  shall  be  elected  annually,  and  shall  pre- 
side at  the  general  courts,  and  at  the  meetings  of  the  com- 
mittee of  directors. 

v3.  One  vice-president  and  three  other  members  of  the 
committee  shall  go  out  annually  by  rotation;  but  they  may 
be  re-elected,  if  the  annual  court  thinks  fit. 

4.  The  directors  shall  have  power  to  admit  such  pictures, 
statues,  and  other  works  of  art,  as  they  shall  think  proper, 
into  the  exhibition ;  and  to  ^yi  the  time  of  their  conti- 
nuance there  upon  sale,  and  to  make  such  orders  respecting 
the  admission  and  sale  of  pictures,  and  other  works  of  art, 
as  they  shall  think  fit. 

5.  They  shall  have  power,  from  time  to  time,  to  make 
such  regulations  respecting  their  own  meetings,  and  the 
conduct  of  business  therein,  as  they  shall,  think  fit,  so  as 
such  regulations  be  not  contradictory  to  the  by-laws  of  the 
institution. 

6.  The  directors  shall  have  power,  with  the  consent  of 
the  visitors,  and  with  the  approbation  of  the  governors,  to 
make  by-laws  for  the  institution.  ' 

7*  The  directors  shall,  with  the  approbation  of  the  go- 
vernors, fix  the  fiours  and  times  for  the  opening  x)f  the  ex- 
hibition and  gallery,  for  the  governors,  honorary  members, 
and  subscribers. 

8.  They  shall  have  power  to  order  tickets  of  admission, 
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VI.  Of  the  annual  and  other  Courts. 

1 .  The  annual  court  for  election  of  the  president,  vice- 
presidents,  treasurer,  directors,  and  visitors,  and  for  re- 
ceiving the  annual  report  of  the  visitors,  shall  be  held  on  the 
Tuesday  preceding  the  4th  of  June,  precisely  at  one 
o'clock,  P.  M. ;  and  the  persons  then  elected,  shall  enter 
on  their  respective  offices  on  such  4th  of  June. 

S.  The  ballot  for  election  shall  commence  at  two  o'clock, 
P.M.,  and  continue  open  till  three  o'clock  ;  two  scrutineers 
being  previously  appointed  by  the  chairman,  to  examine  the 
lists,  and  to  declare  the  result  of  the  ballot. 

3.  When,  at  any  election,  the  votes  shall  be  equal^  the 
chairman  shall  have  a  double  or  casting  VQte. 

4.  Special  courts  may  be  called  by  the  president,  or  in 
his  absence  by  a  vice-president,  at  the  request  of  the  com- 
mittee of  directors,  or  upon  the  requisition  in  writing  of 
thirteen  governors. 

5.  No  court  shall  be  competent  for  the  transartion  of 
business,  unless  nine  governors  be  present ;  and  if  there 
shall  not  be  nine  governors  present,  the  court  may  be  ad- 
journed for  any  timc^  not  less  than  seven  days,  notice 
thereof  being  sent  to  the  other  2:overnors. 

6.  The  president,  or  in  his  absence  one  of  the  vice-pre- 
sidents, or  if  no  vice-president,  one  of  the  governors  pre- 
sent, shall  preside  at  the  annual  and  other  courts. 

7.  When,  at  any  court,  the  votes  for  and  against  a  ques- 
tion are  equal,  the  consideration  of  the  question  shall  be 
postponed  till  the  next  meeting,  j^ 

^.  If  the  business*  of  any  court  be  not  completed  on  the 
day  of  the  meeting,  such  court  may  adjourn  from  day  to 
dav,  until  the  business  is  completed. 

VII.   Of  honorary  Members. 

1 .  Honorary  members  may  be  elected  by  the  directors, 
and  shall  have  the  privilege  of  personal  admission  to  the 
exhibition  and  gallery. 

2.  The  president  of  the  royal  academy,  for  the  time 
being,  shall  be  an  honorary  member  of  the  institution,  and 
every  other  member  of  the  royal  academy  shall  be  presented 
with  a  silver  medal,  which  will  entitle  him,  or  her,  to  per- 
sonal admission  to  the  exhibition  and  gallery. 

3.  No  person  shall  be  capable  of  being  elected  an  hono- 
rary member,  except  foreiga  ministers  and  foreigners  of 
high  rank  or  didtinction. 
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institution,  and  in  premiums  for  young  artists ;  and  after 
retaii^ing  what  is  necessary  for  payments  due,  and  for  cur- 
rent expenses,  the  surplus  shall  be  annually  applied  in  the 
purchase  of  pictures,  statues,  models,  and  casts,  for  the 
gallery,  or  in  addition  to  the  permanent  stock  of  the  in- 
stitution. 

2.  No  sale,  mortgage,  incumbrance,  or  disposition  of  any 
freehold  or  leasehold  property  of  the  institution,  or  of  any 
of  its  permanent  stock  shall  be  made,  except  with  the  ap- 
probation and  concurrence  of  a  general  court,  summoned 
with  eight  days  previous  notice. 

The  following  circular  letter,  with  an  inclosure  of  the 
by-laws,  and  list  of  subscribers,  has  been  sent  round  to 
such  persons  as  were  thought  likely  to  promore  the  objects 
of  the  institution  : 

**  The  enclosed  is  submitted  to  your  consideration  by 
the  undersigned,  who  have  been  appointed  a  select  com- 
mittee to  nianage  the  concerns  of  the  institution,  until  a 
committee  of  directors  is  elected.  Convinced  that  the  pre- 
eminence, which  the  imitative  arts  attained  in  certain 
distinguished  periods  of  antient  Greece  and  modern  Italy, 
was  produced,  not  by  fortuitous  circumstances,  but  uy 
great  and  splendid  patronage ;  and  persuaded  that  our  own 
countrymen  are  capable  of  the  same  excellence  in  the  arts, 
as  they  have  attained  in  every  branch  of  science  and  litera- 
ture, we  solicit  that  they  may  be  encouraged  to  consider 
those  excellent  and  inniiortal  examples  of  the  Grecian  and 
Italian  schools,  as  the  objects,  not  merely  of  iniitation, 
but  of  competition.  In  a  country  where  native  energy  is 
most  abundant,  we  asl^  that  pvolessional  taste  and  talent, 
and  national  patronage,  be  no  longcT  confined  to  inferior 
objects;  but  that  our  artisis  mav  he  encouraged  to  direct 
their  attention  to  higher  ai\J  nobler  attainments  ;  to  paint 
the  mind  and  passions  of  man,  to  depicture  his  sympathies 
and  afi'ections,  and  to  iijustraie  the  great  events  which  have 
been  recorded  in  the  history  cf  the  world. 

"  The  fine  arts  are  entitled  to  respect  and  reward,  not 
simply  on  account  of  the  im.ocent  and  intellectual  gratifi- 
cation which  thcv  atiord,  nornierelv  because  they  cultivate 
and  civilize  the  human  mind.  In  a  country  like  our  own, 
they  essentially  and  abiu»d«nilv  c()ntrU)ute  to  the  national 
prosperity  and  resources.  It  nuist  be  obvious  that  the  pre- 
sent flourishing  state  of  our  manufactures  and  export  trade, 
is  greatly  owing  to  the  prc;grcss  of  the  fine  arts  under  hit 
majesty's  judicious  patronage ;  and  that  in  hardware,  cot- 
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The  committee  of  directors  consists. of  the  following 
governors : 

The  Earl  of  Dartmouth,  president. 

For  one  year. 
The  marquis  of  Abercorn,  vice-president. 
Lord  Northwiclc. 
Sir  George  Beaumont,  Bart. 
Thomas  Bernard,  esq. 

Far  two  Years. 
The  marquis  of  Stafibrd,  vice-president*. 
Right  hon.  Isaac  Cony,  M.  P. 
Sir  Abraham  Hume,  bart. 
Thomas  Hope,  esq. 

For  three  Years. 
The  earl  of  Egremont,  vice-president. 
l.ord  Mulgrave. 
Sir  Francis  Baring,  bart.  M.  P. 
Richard  P.  Knight,  esq.  M.  P. 

For  four  Years, 
Lord  viscount  Lowther,  vice-president. 
Right  hon.  Charles  Long,  M.  P. 
William  Smith,  esq.  M.  P. 
Philip  Metcalf,  esq.  M.  P. 
The  committee  of  visitors  consists  of  the  following  go- 
vernors : 

For  one  Year. 
The  duke  of  Bedford,  vice-president. 
The  earl  Camden. 
John  J.  Angerslein,  esq. 
John  Symmons,  esq. 

For  two  Years. 
Tlie  earl  of  Bridgewater,  vice- president, 
Samuel  Whitbread,  esq.  M.  P. 
Samuel  Thornton,  esq.  M.  P. 
John  Egerton,  esq. 

For  three  Years, 
The  earl  of  Elssex,  vice-president. 
Lord  De  Dunstanville. 
Charles  Duncombe,  esq.  M.  P. 
Charles  Wall,  esq. 

For  four  Years. 
The  earl  of  Aylesford,  vice-president. 
Lord  Dundas. 
George  Hibbert,  esq* 
Caleb  Whitefoord,  esq. 
William  Morland,  esq.  M.  P.  treasurer. 
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with  chemical  science.  And  in  order  to  remove  in 
some  measure  the  difficulties  which  such  persons  find  in 
acquiring  chemical  knowledge,  we  understand  that  he  has 
observed  the  utmost  simplicity  of  language  and  arrange- 
ment, and  has  varied  the  mode  of  putting  the  questions, 
whenever  the  subjects  seemed  to  require  more  than  ordinary 
elucidation.  A  very  copious  collection  of  Notes  will  be 
subjoined  for  the  use  of  the  preceptor  in  explaining  tljc 
doctrines  taught  in  the  body  of  the  work,  and  for  the  pur- 
pose of  pointmg  out  the  connection  which  subsists  between 
chcmistrv  and  the  arts,  and  showins;  the  various  wav3  ia 
which  the  several  substances  in  nature  are  applied  in  the 
manufactures  of  the  country.  We  understand  that  he  in- 
tends to  annex  a  vocabulary  of  chemical  terms,  varioQS 
useful  tables,  a  chapter  of  amusing  experiments,  and  re- 
ferences to  the  most  approved  treatises  in  every  department 
of  the  science.  The  work  (now  in  the  press)  will  be 
ready  for  publication  the  beginning  of  February.  It  will 
be  entitled  a  Chemical  Catechism,  and  will  be  comprised 
in  one  volume,  octavo. 

GALVANISM. 

Doctor  Joseph  Baronio  has  published  at  Milan  the  de- 
scription of  a  Galvanic  pile,  formed  of  vegetable  materials 
only.  Tlie  author  cut  disks  of  horse-radish  and  beet-root 
of  about  two  inches  in  diameter ;  aftewards  he  prepared 
equal  disks  of  walnut-tree  wood.  The  latter  disks  are  so 
raised  at  their  edges  as  to  coijtain  a  little  solution  of  acidu- 
lous tartritc  of  p»Lash  in  vineo:ar,  in  which  they  have  l>een 
previously  boiled,  to  purge  them  from  the  resinous  princi- 
ple which  the  walnut-tree  contains.  By  forming  the  pile 
with  sixty  pairs  of  disks,  one  of  horse-radish,  the  other  of 
beet-root,  with  disks  of  wood  between  the  pairs,  and  in 
each  of  these  a  little  of  the  abovementioncd  solution,  'he 
obtained  Galvanic  ciTccts,  in  a  prepared  frog,  of  which,  by 
means  of  a  leaf  of  Cochlcaria,  he  made  the  spinal  marrow 
communicate  w  ith  the  base  of  the  pile,  while  by  a  double 
band  of  gray  paper,  well  nioistcncd  wi;h  vinegar,  he  made 
its  muscles  communicate  with  the  top  of  the  pile. 

The  description  of  the  apparatus  is  so  clear  and  detailed, 
as  to  prove  that  the  author,  uho  is  already  known  by  se- 
veral productions  in  physical  science,  wishes  that  philoso- 
phers and  amateurs  should  repeat  his  experiment. 

For  horse-radish  and  beet-root,  the  author  has  already 
substituted  disks  of  other  vegetables  with  equal  success, 
and  he  flatters  himself  that  these  will   serve  to  extend  the 
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On  Sunday  the  8th  of  December,  about  six  o'clock  in 
the  evening,  Mr.  Firminger,  the  assistant  at  the  royal  ob- 
servatory, Greenwich,  discovered  a  comet  in  the  constel- 
lation Aouac^us,  a  little  to  the  east  of  south.  Its  appear- 
anpe  to  tne  naked  i8ye  was  similar  to  a  star  of  the  first 
magnitude,  when  covered  by  a  cloud,  through  which  it 
might  be  faintly  seen;  or  rather  like  what  Jupiter  Vvould 
appear  under  similar  circumstances :  but  when  viewed 
through  a  night-glass,  it  appeared  to  have  a  bright  nucleus 
surrounded  by  a  coma. 

As  it  was  approaching  the  meridian  when  first  discovered^ 
Mr.  Firminger  made  preparations  to  take  its  transit,  and 
found  that  its  light  was  sufficiently  strong  t6  enable  him  to 
illuminate  the  wires  in  the  focus  of  the  telescope,  so  as  to 
observe  its  passage  with  great  iiccuracy. 

The  mean  time  of  its  transit  was  &"  24^  7^^  with  right 
ascension  1 1*  23°  6'  49^^,  and  south  declination  23°  41'  S'\ 

On  the  following  evening  it  was  looked  for  again ;  but 
though  the  sky  was  very  clear,  it  could  not  be  seen.  It  is 
therefore  very  probable  it  may  be  moving  towards  its  peri- 
helion, and  should  this  be  the  case,  astronomers  may  ex- 
pect to  find  it  again  in  its  return  from  the  sun. 

The  same  comet  was,  we  understand,  observed  by  Dr. 
Herschel,  at  Slough,  near  Windsor,  about  the  same  time 
that  it  was  discovered  by  Mr.  Firminger. 

COMPOSITION  OF  MURIATIC  ACID. 

In  our  present  number  (see  page  257)  is  inserted  a  third 
communication  from  Mr.  Peel  of  Cambridge,  on  the  pro- 
duction of  muriatic  acid  and  alkalis,  by  the  decomposition 
of  water.  Here  we  have  to  state  the  result  of  an  experi- 
ment on  the  same  subject  by  another  gentleman. 

By  continuing  to  pass  the  Galvanic  fluid  from  a  trough 
holding  about  forty  pair  of  square  inch  plates  through  di- 
stilled water  contained  in  a  glass  tube,  furnished  at  one 
end  with  a  wire  of  gold,  and  at  the  other  with  a  wire  of 
platina,  at  leng:th  a  coating  of  oxide  of  gold  was  deposited 
on  the  gold  .wire — evidently  proving  that  oxygenated  mu- 
riatic acid  had  been  formed  by  the  process. 

If  we  are  rightly  informed,  this  experiment  was  per- 
formed by  Mr.  Cuthbertson — as  fit  a  person  as  any  in  the 
world  for  experiments  of  this  sort. 
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LIST  OP  PATENTS  FOR  NEW  INVENTIONS. 

To  John  De  Lafons,  of  Threadneedle-street,  in  the  city 
of  London,  watchmaker ;  for  a  marine  alarum  chronome- 
ter, for  ascertaining  the  time  of  a  ship's  log  line  running 
out,  the  time  of  the  watches  on  ship  board,  and  many  other 
useful  purposes.    Dated  November  19. 

To  George  Wyke,  of  Winsley,  in  the  county  of  Wilts, 
esq.;  for  a  method  of  working  pumps  of  various  descrip- 
tions by  machinery,  whereby  much  manual  labour  will  oe 
spared.    Dated  November  1 9. 

To  Richard  Brown,  of  the  parish  of  St.  Botolph,  Bishops- 
gate,  in  the  city  of  London,  cabinet-maker ;  for  improve- 
ments in  the  construction  of  several  parts  of  tables,  and  of 
various  other  articles  of  household-furniture,  which  stand 
upon  or  are  supported  by  legs  or  feet.  Dated  Novem- 
ber 26. 

To  James  Ingram,  of  Castle-street,  in  the  city  of  Bristol; 
for  a  new  method  of  manufacturing  powder  sugar  from  raw 
sugar  alone,  and  from  the  mixtures  of  raw  sugar  and  syrup 
of  sugar.    Dated  November  26. 

To  Samuel  Annoss,  of  Red -Lion-place,  In  the  parish  of 
St.  Sepulchre,  in  the  city,  of  London,  china  enamcler  ;  for 
improved  methods  of  preparing  various  enamel  colours, 
and  of  applying  the  same  so  prepared  to  the  ornamenting 
of  useful  vessels  of  glass.     Dated  November  26. 

To  Joseph  Steel,  of  Stockport,  in  the  county  of  Chester ; 
for  cloths,  fustians,  calicos,  cambrics,  lawns,  striped  cot- 
ton, and  other  articles  manufactured  with  cotton,  wool, 
and  flax,  jiiixed  and  spun  together.     Dated  December  17. 
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LV.  Abstract  of  Observations  on  a  diurnal  Variation  of  the 
Barometer  between  the  Tropics.  By  J.  HORSBURGHy 
Esq.    In  a  Letter  to  Henry  Cavendish,  Esq.  F.R.S.* 

WSIR,  Bombajr,  April  20, 180^ 

HEN  I  was  in  London  at  the  conclusion  of  the  year 
1801,  I  had  the  pleasure  of  being  introduced  to  you  by  my 
friend  Mr,  Dalrymplc,  at  which  time  he  presented  you 
with  some  sheets  of  meteorological  observations,  with  ba- 
rometer and  thermometer,  made  by  me  in  India,  and  during 
a  passage  from  India  to  England. 

Being  of  opinion  that  few  registers  of  the  barometer  are 
kept  at  sea,  especially  in  low  latitudes,  I  have  been  induced 
to  continue  my  observations  since  I  left  England,  judging 
that,  even  if  they  were  found  to  be  of  no  utility,  they  might 
at  least  be  entertaining  to  you  or  other  gentlemen  who  have 
beien  making  observations  of  a  similar  nature. 

During  my  last  voyage  I  have  employed  two  marine  ba«. 
rometers,  one  made  by  IVoughton,  the  other  by  Ramsden  ; 
and  a  thermometer  by  Frazer.  These  were  placed,  exposed 
to  a  free  current  of  air,  in  a  cabin  whercTthe  basons  of  the 
barometers  were  13  feet  above  the  level  of  the  sea. 

The  hours  at  which  the  heights  of  the  barometers  and 
thermometers  were  taken,  viz.  noon,  four  hours,  ten  hours, 
twelve  hours,  sixteen  hours,  and  nineteen  hours,  were 
chosen,  because  at  these  times  the  mercury  in  the  baro- 
meter  had  been  perceived  to  be  regularly  stationary  between 
the  tropics  by  former  observations  made  in  India  in  1800 
and  1801.  It  was  found  that  in  settled  weather  in  the  In- 
dian seas,  from  eight  A.M.  to  noon,  the  mercury  in  the 
barometer  was  generally  stationarx',  and  at  the  point  of 
greatest  elevation ;  after  noon  it  began  to  fall,  and  conti- 
nued falling  till  four  in  the  afternoon,  at  which  time  it  ar- 
rived at  the  lowest  point  of  depression.  From  four  or  five 
P.M.  the  mercury  rose  again,  and  continued  rising  till 
about  nineorien  P.M.,  at  which  time  it  had  again  ac- 
quired its  greatest  point  of  elevation,  and  continued  sta- 
tionary nearly  till  midnight ;  after  which  it  began  to  fall, 
till  at  four  A.  M.  it  was  again  as  low  as  it  had  been  at  four 
in  the  afternoon  preceding  ;  but  from  this  time  it  rose  till 
seven  or  eight  o'clock,  when  it  reached  the  highest  point 
of  elevation,  and  continued  stationary  till  noon. 

Thus  was  the  mercury  observed  to  be  subject  to  a  regular 
elevation  and  depression  twice  in  every  twenty-four  bouis 

•  From  the  Transactions  of  the  Royal  Society  for  1805. 
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When  we  reached  the  latitude  of  28*^  south,  longitude 
27**  west,  June  7th,  the  mercury  in  barometers  no  longer 
adhered  to  the  equatropical  motions  ;  but  then,  as  in  high 
north  latitudes,  its  rising  and  falling  became  irregular  and 
fluctuating  during  our  run  from  latitude  98**  south,  longi- 
tude 27°  west  (mostly  between  the  parallels  of  35^  and  36® 
south),  uiftil  we  were  in  latitude  27*^  south  and  longitude 
51*^  east,  on  the  1  Ith  of  July.  The  mercury  then  began  to 
perform  the  equatropical  motions,  and  continued  them  uni- 
formly during  our  run  from  the  last- mentioned  position,  up 
the  Madagascar  archipelago,  across  the  equator,  until  our 
arrival  at  Bombay  July  31,  lb02. 

August  6th,  1802.  When  the  barometers  were  placed  on 
shore  in  Bombay,  the  mercury,  for  the  first  six  days,  ap- 
peared to  have  a  small  tendency  towards  performing  the 
equatropical  motions,  but  not  equally  perceptible  as  when 
at  sea,  the  diflerence  between  the  high  and  low  stations  of 
the  mercury  in  the  barometers  being  cfreat  to  the  day  we 
entered  the  harbour  of  Bombay.  From  the  1 2th  of  Au- 
gust tx>  the  22d,  the  mercury  could  not,  in  general,  be  ob- 
served to  have  any  inclination  to  perform  the  equatropical 
motions,  although,  at  times,  a  very  small  tendency  towards 
performing  them  might  be  perceived. 

On  the  23d  of  August  the  barometers  were  taken  fron\ 
the  shore  to  the  ship.  Imn)ediately  on  leaving  Bombay 
harbour,  August  2Gth,  1802,  the  mercury  in  the  barometers 
performed  the  equatropical  motions,  and  continued  them, 
with  great  unifoniiity,  during  (iur  passage  down  the  Ma- 
labar coast,  across  il)e  bay  of  Bengal,  in  the  strait  of  Ma- 
lacca, and  through  the  China  sea,  until  our  arrival  in 
Canton  river  on  the  4lh  of  October.  When  in  the  river, 
the  mercury  became  nearly  stationary  during  the  twenty- 
four  hours,  exce{)t  a  sniall  inclination  at  times  towards  the 
equatropical  motions,  but  they  were  not  near  so  perceptible 
as  at  sea  j  this  change  taking  place  the  day  wc  got  into  the 
river. 

During  our  stay  in  China,  the  barometer  on  shore,  at 
Canton,  had  very  little  tendency  towards  the  equatropical 
motions  throughout  the  months  of  October  and  November 
that  we  remained  there.  At  times,  while  in  China,  a  small 
inclination  towards  performing  the  equatropical  motions 
appeared ;  but,  as  in  Bombay,  the  difference  of  rise  and 
fall  was  of  80  small  a  quantity  as  to  be  frequently  imper- 
ceptible. 

December  2d,  1 802.  On  our  departure  from  Canton  river 
the  equatropical  motions  were  instantly  performed  by  the 
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four  days  In  getting  clear  of  the  river,  in  which  time  the 
mercury  inclined  to  be  stationary,  excepting  that  a  «mall  in- 
clination towards  the  equatropical  nv)tions  seemed  to  evince 
itself  at  times.  But  no  sooner  had  we  cleared  Canton  river, 
September  13th^  1803,  than  the  mercury  in  the  barometers 
began  to  conform  to  the  equatropical  motions,  of  two  ele- 
vations and  two  depressions  overy  twenty-four  hours,  at 
equal  intervals  of  time,'  (although  we  were  near  the  land 
until  the  15th  of  September.)  And  the  mercury,  with 
great  regularity,  continued  to  perform  the  equatropical 
motions  from  oeptember  13th,  1803,  the  day  we  cleared  the 
river  of  Canton,  until  October  1 3,  when  we  entered  Sin- 
capore  strait,  excepting  a  small  degree  of  irregularity, 
which  affected  the  mercury  on  the  22a  of  September,  when 
it  blew  a  gale  on  the  coast  of  Isiompa« 

October  13th,  1803.  On  entering  the  strait  of  Sincapore, 
which  is  about  three  leagues  and  a  half  wide,  the  mercury 
in  the  barometers  was  then  a  little  obstructed,  and  did  not 
perfonn  the  equatropical  mations  in  the  same  quantity  of 
rise  and  fall  as  when  we  were  in  the  China  sea.  But  on 
the  following  day,  October  14th,  when  we  had  passed  the 
narrow  part  of  the  strait,  the  mercury  conformed  to  those 
motions  with  regularity  until  October  2 1  st,  when  we  arrived 
in  the  harbour  of  Prince  of  Wales's  Island  :  then  a  great 
retardation  took  place  in  the  equatropical  motions;  for, 
during  the  time  the  ^hip  remained  in  the  harbour,  from 
Octofcr  20th  to  November  5th,  1803,  the^mercury  in  baro- 
meters seemed  only  in  a  small  degree  subject  to  them,  the 
difference  between  the  high  and  low  stations  of  the  mercury 
being  in  general  not  more  than  half  the  quantity  that  takes 

f)lace  in  the  open  sea,  or  at  a  considerable  distance  from 
and.  Where  the  ship  lay  at  this  time  in  the  harbour,  the 
land,  on  one  side,  was  a  full  quarter  of  a  mile  distant,  and 
on  the  other  side  about  a  mile  and  a  half. 

On  November  5th,  being  clear  of  the  harbour  of  Prince 
of  Wales's  Island,  the  equatropical  motions  were  instantly 
performed  by  the  mercur)r  in  the  usual  quantity  .experienced 
at  sea,  which  continued  with  uniformity  until  December  3d. 
On  this  and  the  following  day  the  mercury  fell  considerably 
during  our  passage  over  the  tails  of  the  sands  at  the  entrance 
of  Hoogly  river  m  latitude  21®  0&  north ;  and  on  Decem- 
ber 5th,  the  day  of  the  moon's  last  quarter,  a  gale  of  wind 
commenced  from  north-north-east,  with  much  lightning 
and  rain  in  the  night.  During  the  latter  part,  of  this  day 
the  mercury  began  to  rise,  and  there  soon  followed  a  change 
of  settled  weather.    When  we  were  in  the  lower  part  of 
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LVI,  An  experimental  Inquiry  into  ihe  Nature  of  Gravelly 
and  Calculous  Concretions  in  thB  Human  Subject ;  aim 
the  Effects  of  Alkaline  and  Acid  Substances  on  them, 
in  and  out  of  the  Body.  By  Thomas  Egan^  M.D. 
M.RJ.A. 

[Continued  from  p.  212.] 

JL  hese  facta  being  pretty  well  established  and  acknow*- 
ledged^  it  is  time  to  inquire  how  far  we  may  account  for 
them  ;  and  whether  experiments,  instituted  out  of  the  body, 
may  not  throw  some  light  on  this  subject.  Dr.  Saunders, 
in  a  letter  to  Dr.  Pcrcival,  (Percival's  Essays,  Medical  and 
Experimental,  vol.  iii.)  on  the  subject  of  carbonic  acid  as 
a  solvent  of  calculous  concretions,  observes,  '^  If  a  more 
powerful  and  active  solvent  than  any  hitherto  known  shall 
be  discovered,  it  is  highly  probable  that  such  a  discovery 
can  only  be  made  by  a  rational  and  chemical  inquiry  into  thp 
powers  of  different  bodies  of  combining  with  the  contents 
of  the  urine,  and  preserving  them  in  a  fluid  state  out  of  the 
body."  Now,  on  the  other  hand,  we  may  presume^  that 
whatever  substances  cause  a  separation  or  precipitation  of 
uric  acid,  in  an  aggregate  state,  from  healthy  urine,  will 
give  rise  to  these  disorders.  For  we  are  not  to  forget  that 
the  uric  acid,  which  forms  so  large  a  proportion  of  calcu- 
lous concretions,  and  the  eotire  of  the  gravelly,  is  a  natural 
secretion  from  the  blood,  performed  by  the  functions  of  the 
kidneys,  and  excreted  by  the  urine,  and  can  only  be  pre- 

1'udicial  by  a  previous  morbid  separation  from  it  within  the 
)ody.  With  this  necessary  view  of  the  subject  before  us, 
(for  which  we  are,  as  already  observed,  indebted  to  Boer- 
haave,)  I  resolved  to  try,  1st,  What  might  be  the  effects  of 
acids  of  different  kinds  on  healthy  urine,  as  to  their  influence 
in  causing  this  same  previous  precipitation ;  and,  Sdly,  that 
of  alkaline  substances  in  preventing  it.  And  here  it  must 
be  observed,  that  to  draw  any  satisfactory  conclusions  from 
experiments  made  with  these  substances  out  of  the  body, 
we  must  suppose  they  reach  the  kidneys  and  blend  with 
the  urine,  still  possessing  their  relative  distinctive  proper- 
ties ;  and  that  this  takes  place,  we  have  every  reason  to 
presume.  Doctors  Percival  and  Saunders,  Mr.  Bewley, 
and  others,  have  ascertained  the  presence  of  carbonic  acid, 
in  an  uncombined  state,  in  the  urine  of  those  who  drank 
the  mephitic  water  for  some  days  :  an  acid  certainly  foreign 
to  its  recent  healthy  state;  for,  after  repeated  trials,  by 
beating  it  to  nf^arbr  ebullition  in  one  of  Pnestley's  air  bot- 
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for  some  time^  having  frequently  given  two  scruples  of  de- 
siccated soda  (containing,  according  to  Mr.  Kirwan,  23*94 
grains,)  in  the  twenty-four  hours,  for  some  days  together^ 
without  any  diminution  of  the  usual  acidity  of  this  hquor. 
For  the  information  of  such  of  my  readers  as  may  not 
^be  of  the  medical  profession,  I  must  here  observe,  that  phy- 
sicians distinguish  two  kinds  of  urine:  the  one  rendered 
immediately  after  meals,  and  much  dilution,  before  the 
process  of  digestion,  or  state  of  sleep,  can  take  place;  al- 
ways more  or  less  limpid ;  being  comparatively  less  charged 
with  the  natural  component  parts  of  urine,  (the  ur^e, 
or  extractive  colouring  matter,  in  particular,)  and  called 
nrina  potus,  to  distinguish  it  from  the  urina  sangmnisy  ren- 
dered many  hours  after  meals  and  sleep^  the  takmg  no  more 
than  a  necessary  quantity  of  liquids,  and  containing  the 
usual  proportion  ot  saline  and  other  ingredients ;  more  espe- 
cisdly  the  uree,  to  which  it  owes  its  natural  citrine  colour* 

Tnis  last,  therefore,  was  that  employed  in  the  following 
experiments^  if  not  otherwise  specified  ;  with  the  chemical 
history  of  which  I  must  suppose  gentlemen  of  the  profes- 
sion now  tolerably  well  acquainted,  being  so  fully  and  ac- 
curately detailed  in  the  tenth  volume  of  the  Ccnnoissances 
Chimiqties, 

Having,  in  the  preceding  pages,  insisted  so  much  on  the 
acids  ana  acescent  drinks  as  occasional  causes  of  these  com- 
plaints, the  first  object  seamed  to  be,  to  ascertain  whether 
the  urine  of  those  most  subject  to  them,  or  actually  labour- 
ing under  them,  was  more  relatively  acid.  We  have  al- 
ready seen,  from  a  register  of  these  patients,  kept  for  forty 
{ears  in  the  hospital  of  Luneville,  that  the  early  period  of 
ife^  from  two  to  six  years  of  age  inclusive,  is  most  liablQ 
to  calculous  affections.  Now,  the  urine  of  healthy  chil- 
dren is  always  found  more  acid  than  that  of  adults,  ge- 
nerally in  the  proportion  of  two  to  one.  Whilst  several 
drops  of  the  latter  are  requisite  to  redden  a  given  quantity 
of  infusion  of  litmus,  a  single  drop  of  the  former  turns  it 
to  a  clear  red.  Paper  stained  with  an  infusion  of  turmeric, 
and  reddened  by  an  alkali,  was  immediately  restored  to  its 
colour  by  a  single  immersion  in  the  urine  of  children  ;  an 
effect  wmch  required  some  time  in  that  of  adults.  And 
that  this  should  be  the  case  we  shall  not  be  so  much  sur- 
prised at^  when  we  consider  the  nature  of  their  diet ;  and 
that,  in  addition  to  the  phosphoric  and  uric,  their  urine 
contains  the  benzoic  acid  in  considerable  quantity,  the  pro- 
portion of  which  is  found  afterwards  progressively  to  di- 
minish with  their  advancement  in  life* 
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Experiment  II. 

To  the  same  quantity  of  adult  urine  were  added  one 
drachm  and  half  of  acetous  acid^  which  caused  a  more 
copious  separation  and  crystallization  of  this  substance 
with  the  foregoing  appearances.  None  observable  in  the 
standard  after  twenty-four  hours. 

Experiment  III. 

To  four  ounces  of  urine  of  a  healthy  child,  who  never 
.  was  observed  to  pass  gravel,  and  of  tne  usual  degree  of 
acidity,  was  added  one  drachm  of  acetous  acid,  which  soon 
caused  au  evident  and  copious  separation  of  crystallized 
uric  acid.  The  crystals  were,  however,  not  quite  so  co- 
loured ;  the  urine  of  children  not  being  so  much  impreg- 
nated with  the  uree,  or  colouring  matter.  No  such  appear- 
ance in  the  standard  after  twelve  hours  or  more. 

Experiment  IV. 

To  four  ounces  of  adult  urine,  rendered  very  soon  after 
a  tea  breakfast^  and  nearly  in  a  state  of  urina  potus,  was 
added  one  drachm  of  acetous  acid.  After  three  hours,  a 
crystallization  of  minute  sandy  particles  took  place.  None 
in  the  standard,  even  after  three  days. 

Experiment  V. 

Thirty  drops  only,  of  acetous  acid,  were  added  to  four 
ounces  of  the  urine  of  a  gouty  patient  aet.  sixty,  and  who 
sometimes  felt  some  slight  gravelly  tendency.  A  very  co- 
pious precipitation  of  this  matter  quickly  took  place.  Some 
observable  m  the  standard,  also,  the  next  day. 

Eocperiment  VI. 

To  three  ounces  of  healthy  adult  urine  were  added  a  few 
drops  only  of  citric  acid.  A  distinct  crystallization,  but 
^extremely  minute,  took  place.  No  appearance  of  any  in 
the  standard  after  many  hours.  The  experiment  was  re^ 
peated  with  one  drachm  of  filtered  citric  acid,  which  only 
hastened  the  separation  and  increased  the  quantity  of  crys- 
talline matter. 

Finding,'  by  these  experiments,  and  numberless  others, 
with  a  det^l  of  which  it  would  be  unnecessary  to  take  up 
the  time  of  the  academy,  that  the  acetous  and  citric  acids, 
blended  with  the  urine,  separated  its  uric  acid  in  a  crystallized 
fitate,  I  thought  it  might  be  interesting  to  investigate  what 
the  effect  of  the  tartarous  acid  might  be^  being  that  which, 
in  an  uncombined  and  partly  combined  state  of  acidule^  as 
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Half  an  ounce  only  of  the  common  soda  water  of  the 
shops,  prepared  by  Mr.  Kinsley,  was  added  to  four  ounces 
of  healthy  urine.  A  similar  quantity  was  impregnated  with 
carbonic  acid  gas.  In  the  former,  after  forty -eight  hours, 
or  more,  no  more  than  the  usual  nubecula ;  nor  could  a 
single  crystal  be  discovered  even  b^  a  magnifier.  In  the 
latter,  an  early,  copious,  and  beautiful  crystallization.  On 
the  result  of  this  experiment,  frequently  repeated,  with 
various  proportions  of  the  meplutic  alkaline  water,  I  shall 
afterwards  have  occasion  to  make  some  remarks. 

Though  the  mineral  acids,  in  an  uncombined  state,  enter 
not  into  the  matter  of  our  diet,  and  are  no  longer  cohsi* 
dered  as  lithontriptics,  since  the  notion  of  the  earthy  nature 
of  these  concretions  has  been  abandoned ;  yet,  as  they  are 
sometimes  prescribed  with  other  indications,  I  thought  fit 
to  extend  my  researches,  though  in  a  summary  w^y,  to 
them  also. 

Experiment  XI. 

To  sixteen  ounces  of  urine  were  added  eight  drops  of  very 
dilute  sulphuric  acid.  To  a  similar  quantity,  two  scruples 
ef  citric  acid,  to  bring  them  to  nearly  the  same  standard  of 
acidity.  After  a  very  short  interval,  in  that  with  citric  acid, 
the  usual  appearances  of  transparent  floating  moleculae  re- 
flecting light,  and  gradually  becoming  larger,  were  ob- 
served, and  began  to  adhere  to  the  glass;  whilst  in  the 
other,  after  five  hours,  no  such  appearances  took  place. 
Yet,  after  forty-eight,  here  also  a  precipitation  took  place 
of  smaller  crystal?,  and  less  in  quantity ;  for,  being  col- 
lected on  a  filter,  and  carefully  dried,  they  weighed  only 
two  grains,  whilst  the  former  amounted  to  three.  And 
this  is  nearly  the  largest  proportion  I  ever  found  the  above 
quantity  of  healthy  urine  to  contain. 

Eocperiment  XII. 

As  the  nitrous  acid  is  one  of  the  most  active  solvents 
of  this  matter,  out  of  the  body,  I  was  curious  to  ascertain, 
whether,  in  the  very  dilute  state  in  which  it  must  reach  the 
kidneys  and  bladder,  (where  its  action  must  have  been  faci- 
litatea  by  the  actual  state  of  solution  of  this  substance,)  it 
would  manifest  its  powers  in  preventing  its  separation. 

To  three  ounces. of  urine,  rendered  a  few  hours  after 
breakfast,  and,  of  course,  scarcely  acid,  were  added  five 
drops  of  weak  nitrous  acid,  which  did  not  seem  to  add 
very  materially  to  its  acescent  properties. 

To  a  similar  quantity  were  added  four  scruples  of  acetous 

acid. 
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B-inali(iLi  of  extremely  minute  gra- 
I  even  aFter  two  days  standing,  did 
His  iha[  with  vegetable  acids.  This 
lin  >omu  action  of  this  acid  upon 
I .  '  :  bill  a»  to  the  smallncss  of 
I  luls  upiiii  the  inure  speedy 

I  .vn  before  ihey  can  assume 

B  ,,1^  ■,  at  a  shade  of  difference  be- 
Ipiilverulcut  deposits. 

Bi'i'mra/  XIV. 

I>', .  .11.  satisfied  that  the  vegetable 
I  Lire  reparation  and  cryslal- 

I  rii'cnl  hcalthv  urine;  but 

■  i,il.is  place  in'ukTcirenni- 
Bbli'  lo  tin-  living  system,  viz.  a 
I,  and,  in  :.(ime  instances,  a  cun- 
li.'  ail  ;  two  powerful  pnimotiag 
li  geniral,  but  more  especially  of 
■u  iklermine,  therefore,  this  most 

l)in  recent  urine  (in  a  well  closed 
B-n|i-  ol  icty  dilute  nitrous  acid, 
Br.nul  liaih :  temperaiure  varying 
H-i  I  .  .it  uKist.  The  same  quantity, 
I  lull  withinit  addition,  was  laid 
I  a  ^l,^;KiJl■d:  temperaiure  56  de- 
ll   iiilirval   indeed,  and  almost  a^i 

■  ilii    hinperaiurc  of  between  8(i 

I  ^1. finally  to  settle  upon  a 

I  nubcculre,  and  to  acquire 

I  L,  ,.,,  up  and  doxvn  the  liquor, 
BiiL.a.'ii.    This  cxperinicnt  again 
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twice  latterly  repeated,  and  always  with  the  same  result, 
(care  being  taketi  to  keep  the  temperature,  as  nearly  as  pos* 
sible,  for  a  few  hours,  between  90  and  100  degrees,)  af- 
forded one.  of  the  most  pleasing  objects  imaginable,  viz, 
the  formation  of  this  crystalline  matter,  under  all  the  dis- 
advantages of  elevated  temperature  and  constant  agitation, 
from  (I  may  almost  say)  their  primordial  moJeculae  to  the 
accomplishment  of  their  full  size.  And  here,  indeed,  they 
are  most  beautiful,  and  not  to  be  distinguished  from  those 
spontaneously  deposited. 

The  whole  experiment  strikes  us  strongly  with  a  sem- 
blance of  what  probably  passes,  under  similar  circum- 
stances, in  nature ;  and  reminds  us  of  the  danger  attendant 
upon  acid  impregnations,  more  particularly  at  bed-time, 
when  the  urine,  by  many  hours  retention  and  quiet,  has 
ample  time  to  deposit  its  uric  acid  contents  in  the  bladder. 
From  it  also  we  learn,  that  the  temperature  of  the  human 
body,  in  place  of  retarding  or  preventing  (as  might  be  ex- 
pected a  priori)  these  pernicious  effects,  rather  promotes 
them,  and  that  to  a  considerable  degree. 

But  whilst  we  endeavoured  to  establish  this  point,  from 
practical  observation  as  well  as  experiment,  we  seem  to 
have  entirely  forgot  that  the  urine  itself  is  an  acid  liquor, 
and  that  therefore,  if  acids  were  so  prejudicial,  it  is  not  pro- 
bable that  the  provident  wisdom  of  nature  would  commit 
the  discharge  of  this  necessary  excretion  to  a  fluid,  which, 
by  prematurely  separating  it  within  the  body,  would  com- 
pletely defeat  the  object  of  her  humane  attention.  And 
woulct  she  not,  in  the  infinity  of  her  resources,  dispose  of 
it  by  some  less  objectionable  emunctory  ? 

I  would,  in  Ihe  first  place,  observe,  that  though  healthy 
itrine  manifests  the  properties  of  an  acid  liquor,  it  is  in  the 
very  smallest  possible  degree;  so  much  so,  that  though 
mentioned  long  since  by  Morauug,  Coldevillars,  and  other 
Surgeons,  yet  it  was  not,  cither  chemically  or  medically, 
acknowledged  to  be  so,  until  the  time  of  Scheele,  who 
finally  established  this  point,  as  well  as  the  nature  of  the 
prevailing  acid.  And,  secondly,  that  nothing  can  be  more 
erroneous  than  the  opinion,  which  so  lone  prevailed,  that 
the  phosphoric  acid  existed  in  it  in  a  naked  or  uncombined 
slate.  It  is  now  well  established  that  it  is  only  in  that  of 
a  weak  acidule,  or  acidulous  phosphate  of  lime,  very  little 
short,  indeed,  of  the  point  of  saturation ;  and  hence  the 
weakness  of  its  action  as  an  acid  liquor :  for  were  it  not  for 
itmus,  and  some  of  the  more  delicate  of  the  vegetable 
bluesj  we  should  have  been,  even  to  this  day,  ignonttit  tit 

this 
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If,  indeed,  that  it  will  often  not 

ahlj.igu,  whilst  it  turns  with  lit- 

fctflily,  ivith  this  most  delicate  of 

ip  lit  jihosphoric  acid  was  added 

ULT,     Of  this  weak  acid  impr^- 

.  to  turn  the  infusion  of  htmus 

ral  acids  do;  whilst  seven  of 

;ai<  effects  of  acidity,  and  re- 

uiy.     If  the  urine,  therefore, 

uiitard  of  acidity,  we  have  no- 

•.rf,  indeed,  wc  must  again  »d- 

ijf  I'rovideucc,     The  occasion 

and  that,  too,  before  so  com- 

L'd  some  chemical  discrimina- 

carifully  provide  for  the  expul- 

p:irl  of  the  osseous  fabric,  which 

!  ilu'  system  ;  but  as  this  salt  i» 

liitlc,  such  as  the  urine,  nothing 

to  obviate  this  difficulty  than  a 

I  ration,  or  state  of  acidule,  which 

vide  tur  its  solubility  and  its  eli- 

hus  far,  whilst  it  attended  to  one 

have  entirely  forsaken  its  charge 

to  this  fluid ;  and  by  this  degree 

liiart,  retain  in  the  system  the 

irei|in'iH  an  occurrence  of  gra- 

iiit=,  ninongst  mankind  in  cciic- 

'  ;iy.    It  therefore  prudently 

liims  phosphate  of  lime, 

hi;  body,  was  sufficiently 

I  i.ptrature.     Nay,  even  for 

,  J  duyiee  "f  latitude  to  this  tem- 

i:irrij\v  and  eonfincd  indeed,   is 

Imt  where  it  precisely  terminates 

id  111  =iiy,  though  so  easily  dt- 

iniisider  how  far  any  morbid 
=uiidard  {which  sometimes 
lis  subject.  The  most  con- 
«  ill),  occurs  ill  the  instance 


of  the 


paro 


'u^L;h  in  a  turbid  slate,  af- 
n  energy  equal,  or  perhaps 
.icctous  acid  ;  and  requires 
oportion  of  lime  water  to 
■  iij.  This  we  find  always 
depositing. 
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depositing,  sometimes  from  the  bladder  itself,  but  gene- 
rally before  it  has  entirely  parted  with  its  natural  ten)|7era- 
ture,  a  very  large  proportion  of  a  reddish  brickdust-iike 
sediment  (a  welcome  harbinger  to  gouty  patients),  gradu-* 
ally  declining^  and  keeping  pace  with  the  alleviation  of 
symptoms,  and  the  progressive  return  of  the  urine  to  its 
natural  degree  of  acidity.  This  sediment,  Scheele,  Berg- 
man, and  Fourcroy,  consider  of  the  uric  acid  kind  :  and  so 
it  (but  in  part  only)  undoubtedly  is,  being  in  a  smaller  pro- 
portion than  they  were  aware  of.  For,  considering  that  the 
enormous  quantity,  rendered  in  a  few  days,  was  incompati- 
ble with  the  known  minute  proportion  of  this  acid  matter 
in  urine,  I  was  detennined  to  make  the  following  experi- 
ment:— ^To  a  considerable  Quantity  of  it,  desiccated  and 
well  edulcorated  with  distilled  water,  were  added  three 
ounces  of  a  weak  alkaline  lixivium  ;  which,  after  a  few  hours 
digestion,  completelv  discoloured  it,  acquired  a  golden  yel- 
low colour,  a  sweetish  taste,  and,  on  the  addition  of  a  few 
drops  of  dilute  marine  acid,  precipitated  a  copious  sediment 
of  whitish,  minute,  needle-snaped  ciystals,  of  a  silky  ap- 
pearance* 

.  To  this  precipitate,  well  edulcorated,  was  added,  by  de* 
grees,  about  one  ounce  of  weak  nitrous  acid,  which  acted 
on  it  with  eflFervescence,  and  nearly  took  up  the  whole. 
This  solution,  being  set  to  evaporate,  began  to  redden  the 
fingers,  and  other  animal  matters;  no  doubt,  therefore, 
could  subsist  as  to  its  nature.  To  the  remainder,  which 
seemed  very  little  diminished,  and  only  deprived  of  colour, 
were  added  two  ounces  of  dilute  marine  acid,  which,  after 
some  time  in  digestion,  nearly  dissolved  the  whole;  and 
finding  this  acid  solution  precipitate  with  lime  water,  oxalate 
of  ammonia,  and  fixed  alkali,  it  must  have  been  phosphate 
of  lime.  This  forms,  then,  by  far  the  largest  proportion 
of  the  gouty  sediment,  which  is  coloured  by  the  precipi- 
tated unc  acid.  Such  also  is  the  result  of  Crookshank's 
experiments ;  and  so  we  should  expect  to  find  it,  as  I  shall 
endeavour  to  point  out,  on  a  future  occasion. 

Let  us  now  consider  how  far  these  analytical  results  may 
be  confirmed  in  the  synthetic  way,  having  resolved  that 
experiment,  as  far  as  applicable,  should  form  the  basis  of 
any  opinions  offered  in  this  essay.  The  phosphoric,  being 
the  native  acid,  prevalent  in  urine,  it  was  interesting  to  de- 
termine, whether,  by  the  artificial  super-addition  of  it,  sq 
as  to  bring  this  fluid  to  the.standard  of  the  gouty,  we  might 
not  produce  effects  somewhat  analogous  to  what  occqr 
there. 
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e  divide*!  into  three  equal 
d  live  drops  of  sulphuric  aeid ; 

third,  fifteen.  In  the  firsf 
v'?rid  minute  floating  mole- 

crv>ijlline  form,  &c.  as  so 
l:  ^^tcnnd,  the  same  appear- 
id  copiously  produced.     But 

to  txcitc  my  astonishment. 
cniuly  minute  crystals  which 
it^  pliial,  the  bottom  appeared 
Uallmc.  and  red  pulvenilCDt 
■'(portion,  and  probably  pre- 
Us  Ijaity  dtposilion.     Here, 

ot  calcareous  phosphate  and 
iliicb  always  takes  place  in 
citd  (lerc,)  would  seem  only 
itlictic  approximation  to  the 

of  depoi^ited  utIc  acid  in  this 

;picioii  iliat  the  phosphoric  acid 

h  some  of  the  principloi  of 

:  rise  to  some  artificial  fonna- 

herfforc,  of  No.  3,  were  agaii^ 
ti  I  ivcnty-four  hours  caused 
lev  crystals  only.  It  was 
lit  clrnps  more  added;  but' 
ri>  iif  a  single  cry^i.il  after 
I,  llitn,  oiilv  more  t:ffeclnailv 
paratinn  ot  tlie  quanlitv  na- 
iiHii-f  dividtd  piiUenilcnt  ap- 
M  ii-  volume. 

'iii-tntc  (he  identilv  of  these 
ii.iliir.illv  deposited  'matter  of 
not  In- well  iiii^iaken  tor  any 
mi';  vft.  ii-i  external  charac- 
.1  H"iii.-  de  I.ish-,  r.r  an  abbe 
1^,    iiid  uonclndmij;  unc,  on 

'  XV. 


rlic  whole, 
itoiilcnij  :lii 


with  the  ex- 
nal  particles. 
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The  evaporated  solution  reddened  the  skin,  and,  aft^r 
some  time^  deposited  crystals  of  oxalic  acid ;  as  ha|>pens 
ill  all  concentrated  nitrous  solutions  of  calculi  of  the  uric 
acid  kind.  To  another  smafi  quantity  was  added  some 
pure  alkaline  lixivium,  which  very  soon  took  it  up,  became 
coloured,  sweetish,  and  deposited  the  usual  silky  crystal- 
line sediment  upon  the  addition  of  acetous  acid.  No  aoubt, 
therefore^  could  remain,  as  to  its  identity  with  that  natu^ 
rally  deposited. 

And  here,  though  irrelevant  to  my  present  object,  and 
merely  with  a  view  to  excite  the  attention  of  the  faculty, 
may  I  be  permitted  to  ask,  how  it  happens,  that  in  the 
very  worst  kinds  of  typhus  fever  there  is  very  little  dimi- 
nution of  the  secretion  or  excretion  of  the  acidulous  phos- 
phate-of  lime?  as  appears  by  the  acidity  of  the  urine,  lime 
water,  and  thequantum  of  precipitate  afibrded  by  the  oxalic 
acid ;  whilst  a  very  considerable  one  of  the  uric  acid  takes 
place,  and  continues  so  until  nearly  the  termination  of  the 
disease,  when  it  begins  gradually  again  to  manifest  itself; 
first,  by  the  usual  te^ts  only,  hut  presently,  upon  the  crisis 
taking  place^  in  s\ich  (]uantity  as  to  become  insoluble ;  and' 
therefore  quickly  precipitates  (with  some  additional  mixture 
of  calcareous  phosphate  and  animal  mucilaginous  matter) 
under  the  form  of  our  critjcal  sediment  or  deposit  ?  or,  are 
we  not  here  again  to  admire  the  wise  ceconomy  of  the  Au*- 
thor  of  pature,  which,  by  keeping  up  the  considerable  and 
necessary  bony  excretion  of  the  system,  prevents  the  dan- 
gerous accumulation  of  it  which  must  ensue  from  its  re- 
tention during  the  long  protrficted  period  of  many  fevers  ? 
I  might  here  offer  some  conjectures  in  explanation^  bqt 
will  reserve  them  for  another  place. 

Having  already  trespassed  so  much  upqn  the  indulgence 
of  the  academy,  I  shall  here  content  myself  with  briefly 
staling,  that,  from  the  above  experiments  and  observations, 
we  may  presume  to  say  acids  of  every  kind  are  prejudicial, 
and  give  rise  to  the  formation  of  gravelly  and  calculous  af- 
fections, by  causing  a  separation  and  crystallization  of  the 
lithic  acid  contents  of  the  urine  within  the  body ;  not  pre- 
tending, l^owevef,  to  deny  the  existence  of  pth^r  causes  in- 
herent in  the  system  itself,  occasionally  productive  of  si- 
milar effects,  as  has  been  already  observed. 

I  shall  now  proceed  to  the  second  part  of  this  inquiry; 
namely,  how  tarji  or  in  what  manner,  alkaline  matters  a^ 
ponducivq  to  the  alleviation  of  these  complaints. 

[To  be  continued.] 
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OLLOCK,  Esq.  of  Mountains' 
•  end  Dr.  Lvster,  respecting  a 

'onaHeif<r*. 


nmniiinicatioD  may  be  thought 
'ly- 

iijifcis  of  the  lung-horaed 

ol'  tliciti  lately  was  seized  with 

.  aiti^iidcd  with  a  diflicultv  of 

difticulty  in  swallowing;  both 

,  noiwLthslanding  theapplica* 

!■  cxixrienced  herds  and  people 

itiLitiiiu  uf  skill  in  curing  those 

"  .blc :  m  a  few  days  the  heifer 

being  considered  as  incura- 

r  throat  opened,  and  found 

r  polypus,  had  grown  Bome- 

)ngui;,  to  the  size  and  nearly 

ihut  It  ha4  plainly  a  neck  or 

ihat  this  polypus  had  nearly 

1   windpipe  ol   the  animal ; 

iicp  Wit  m  a  general  state  of 

)d  dtal  the  loss  of  the  heiler ; 

much  concerned  to  observe 

■\c  .-aiiie  breed  and  age,  (now 

,-ri:J  '-saclly  the  same  sym- 

.V  woi  jp,  being  scarcely  able 

intl  of  food,     1  hjd  heard  of 

Dill  a  [itjlypus  from  the  hu- 

imjj   ID   try  the  experiment 

■1-  I  liifw  tho  animal   down 

l(c^,  and   got  sufficient  as- 

I,   I  i-i|ic)icd,  under  the  inscr- 

p:  h\  the  side  of  Hie  wind- 

l[    ';ii-,ing  gre.it  care  lo  ai-oid 

iliL.  side  of  the  neck)  suffi- 

^■^.  iKind.     I  then  made  inv 

■  waiud  and  take  liold  oflhc 

forr-c  (lilt  of  the  wound,  so 

I  I'ltn  cutoff  the  polypus, 

luiv.cvcr  a  seton  in  it,  and 

.1-,  Kt  of  the  dav  site  refused 
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both  food  and  drink :  the  next  morning  I  had  her  turned 
ibr  a  few  hours  to  grass^  which  she  began  to  eat  ^  and  from 
the  inclination  of  her  head  and  neck  whilst  eatings  a  most 
considerable  discharge  of  suppurated  tnatter  came  from  her 
nostrils.  She,  however^  daily  recovered :  the  suppuration 
from  her  nostrils  soon  disappeared ;  but  the  discharge  from 
the  wound  in  the  neck  contmucd  in  a  considerable  degree^ 
by  reason  of  the  seton  I  had  put  into  it,  and  which  I  further 
encouraged  by  the  application  of  warm  stupin^s  twice  a  day. 
The  animal,  in  the  course  of  one  week  from  the  time  of  the 
operation^  recovered  perfectly,  and  is  now  as  w^ell  as  ever 
she  was.     I  am,  dear  sir, 

Your  most  obedient  servant, 

John  Pollock. 
Rev.  Dr.  Lysier,  He.  Cffc. 


LVIII.  Descnptitm  of  Mr.  David  Charles's  Machine 
for  laying  Land  level.  By  Lieutenant-Colonel  Hardy *. 

XWery  new  invention  that  lessens  the  expense  of  manual 
labour  must  become  an  object  to  your  society ;  I  therefore 
b^  leave  to  inclose  the  plan  of  an  instnmient  for  levelling 
ground,  used  by  me  this  last  season.  Its  application  is 
simple,  and  its  success  so  evident,  that  two  neighbouring 
farmers  borrowed  it,  and  used  it  in  the  same  maimer. 

Should  the  society  consider  it  worth  adopting,  aiid  that 
the  sketch  accompanying  this  letter  is  not  sufficiently  clear, 
I  shall  with  great  pleasure  send  a  model  to  their  repository. 

I  have  the  honour  to  be 

Your  most  obedient  ser\'ant, 

Westmead  Langhorne,  Carxnar-  JoSEPH  HaRDV. 

thenshire,  Jan.  5,  1803. 

Mr.  Charles  Taylor. 

This  simple  machine,  which  is  the  invention  of  my 
steward,  and  of  which  I  have  seen  nothing  similar,  ap- 
pears to  me  necessary,  even  in  the  most  iertile  parts  of 
England,  where  the  new  system  of  drill  husbandry  has 
been  introduced,  or  even  where  there  is  any  attention  tp 

*  From  TVonMcfions  qftht  Socittu  <if  Arts,  &c.  toI.  xxi.  The  tilver  medal 
of  the  society  was  voted  to  Mr.  Cnarles  for  this  iuvention ;  and  the  thankt 
of  the  society  were  given  to  lieutenant-colonel  Hardy  for  his  coniiuuoic*- 
tion,  and  for  a  model  of  the  machine. 
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ca?e  of  cattle  in  the  act  of 
it  iTooked  or  unequal  ridges 
bv  cross  ploughing,  or  elstf 
ui^liinir  ill  the  winter  and 
vi  uiir  climate  will  not  allow 

I'  land  la?t  spring  to  a  perfect 
he-  ridges  were  above  two  fc« 
1  wliert  they  were  craoked  and 
T'j;  it  this  is  now  under  tur-r 
ri)t  time  to  ameliorate  the 
.ih.ijij  never  before  been  e«- 
lii  and  air ;  and  by  the  adop- 
nodc  of  sowing  that  root  un 
latirial  where  tnc  upper  stra- 
latc^,  as  it  soon  strikes  into 
bt?. 
r,  li.H  been  vipon  a  field  of 
uiiprofiiabie  state  already  de- 
5  a  dL'Cp  clay,  and  which  bad 
m  an  old  lay  sixl  the  former 
5  winter  ploughed,  and  lay  in 
uas  introduced  (he  first  dry 
ctdfd  by  two  horse  ploughs, 
acre  at  once:  these  loosened 
I  iiirruw.  and  twice  the  breadth 
IKt  liillnwcd,  drawn  by  two 
man  at  cat:h  handle,  to  press 
tu  lit-  removed,  and  to  lift  up 
L'  It  i=  1(1  bi;  discharged.  Thus 
L'hi  bL'ncI  of  callle,  will  more 
KTk'  tfj  three  roods  in  one  day, 
nr  IjLivy,  ihan  sixty  or  eiebty 
1  l;iiro\\s  and  shovels,  &c., 
.1  [iloiigb.  In  sandy  ground, 
rt'  \i  ill  i)ring  all  to  a  level,  as 
I  111  one  diiy  as  two  ploughs 
i|ii!  .il  to  be  gone  over  several 
ilII'.i!,  the  backs  of  the  ridges, 
n.  -Tippfd  of  their  vegetable 
he  Itirrovvs  not  requiring  il. 
l)  the  Held  copiously  manured 
and  broke  into  nine-feet 
order  to  introduce  Duckit's 
v.brnad-cast,  thelastofit  not 
-  cut  down  a  reasonable  crop 
the 
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the  4tb  of  September.  I  am  now  thrashing  it^  and  a  sample 
shall  be  se^t^  as  well  as  a  return  of  the  eight  acres^  if  ne* 
cessary. 

The  field  now  lies  in  proper  form^  well  manured^  with 
the  advantage  of  a  fair  crop  from  heavy  tenacious  ground^ 
without  losing  a  season^  and  in  a  year  by  no  means  fa- 
vourable. 

I  am  well  aware  there  are  many  shallow  soils  where  it 
may  be  hazardous  to  remove  the  enriched  surface,  and  trust 
perhaps  one-half  of  your  land  for  a  crop  that  had  never  be- 
fore been  exposed  to  the  atmosphere  5  but  where  the  soil  it 
sufficiently  deep,  or  you  have  good  under  strata,  and  there 
is  manure  at  hand  to  correct  what  is  sour  from  want  of  ex- 
posure and  tillage,,  it  is  evident  from  this  experiment  that 
no  risk  is  run. 

To  avoid  the  expense  of  a  fallow,  and  to  lay  out  ground  in 
strsught  and  even  ridges,  even  where  drill  husbandry  is  not 
practised,  should  be  objects  to  every  rational  farmer.  But 
where  the  new  system  is  intended  to  be  adopted,  it  becomes 
indispensably  necessary.  In  laying  down  lawns,  parks, 
&c.,  where  furrows  dre  an  eyesore,  or  places  inaccessible 
to  wheel  carriages  from  their  declivity,  and  from  which 
earth  is  to  be  removed,  it  will  be  found  equally  useful. 

Should  the  society  consider  the  inventor,  David  Charles, 
worthy  of  any  remuneration,  honorary  or  otherwise,  it  will 
be  gratefully  acknowledged  by 

Your  obedient  servant, 

Weajmead,  JoSEPH  HaRDV. 

Jan.  !,  180:). 

Mr.  Clmrles  Taylor. 

Description  of  the  Machtng. 

Fig.  1 .  (Plate  IX.)  A,  part  of  the  pole  to  which  the  oxen 
^r  horses  which  draw  the  machine  are  fastened,  and  which 
is  attached  to  the  machine  by  a  pin  at  B. 

C  C,  The  two  wheels,  shod  with  iron,  which  run  upon 
the  axle  D. 

EE,  The  upper  frame-work  of  the  machine,  extending 
from  the  axle  to  the  extremity  of  the  handles  FF,  and 
secured  firmly  by  the  cross  pieces. 

GG,  The  curved  iron  sliders  of  the  machine,  which 
may  be  raised  or  depressed  a  little  by  means  of  the  pins  HH^ 
which  pass  through  holes  in  the  wood -work,  and  alito  in 
the  iron  sliders ;  these  sliders  form  one  piece  with  the  back 
iron  scraper  I,  in  the  manner  more  fully  explained  in  fie.  S. 

K,  The  wooden  back  of  the  machine,  which  should  be 
i  U  4  made 
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weight  of  the  earlh  when  col- 
.rapur  should  be  lirinly  secured 
■  ,rk. 
|if  ilie  mathine  firmly  connected 
irk,  ill  order  to  assist  in  col- 
.■<!. 

ilo  which  the  ribs  which  sup- 
cd. 

t  of  ihc  back  of  the  machine. 
dTp  at  ihe  bottom,  and  firmly 
'lint, 

If  slidtTfl,  showing  the  mode 
Ith  the  scraper  I. 
c  (iescrihetl. 


|'(//7(c  Diapeniaries  in  general} 
Jrl  of  the  Cases  in  the  Fmbiay 
li  the  last  three  Months  of  the 
mttd  by  John  Taunton,  Esq. 
\'l  Fitishrry  DispcTtsariesy  and 
rgenj,  &c. 

.  Tillock. 

tiim  more  beneficial  or  impor- 

ir  iis  (■hji'cl  the  allcviaiioii  or 
uii.Jiis  arc  llie  slmiiE-hoids  ot 
oiluA  MLk  rilii-nWn  ull  their 
;tii;ciiiLiit-  of  di=peii5arie#  that 
liavly  considered, 
i.ir  of  iverv  denomination  have 
|u'fii3  are  extended  to  every  spe- 

ivivial  ?  In  the  dispensary 
vliile  their  families  arc  not 
r  iiidiisiry.  Are  ihcy  laid 
li\  local  disease  or  acci- 
isiied  :  the  dispensary  cx- 
stlons.  What  plan  more 
l^flv  ordered  I  It  is  adapted  to 
ilady:  it  enters  into  the  bosom 
ihe'iliseased  to  health,  while 
.■elionaie  offices  of  the  health- 
nlluence  cf  the  healing  art  lo 

But 


On  ihe  BiUUg  ofJPublk  DisfensMet.  91% 

Biii  tbfese  are  not  the  only  advantaged  attttidlnff^ch  in- 
stitutio&8;  tbty  mlsK)  presetu  a  wide^eld'fbr  dMiNBttdik 
and  experience  to  the  pmotition0r.'  Manfcasei  of  fih  oc^ 
currenCe  come  under  his  cans^  and  lie  ia  enabled  to  <:6ilect 
many  usefid  and  important  facts. 

Thus,  while  dispensaries  extend  their-  salatafy  influence 
to  the  diseased  poor,  they  are  subservient  to  the  iotprove- 
ment  of  the  healing  art*  '       -        * 

Every  communication  respecting  these  institutions  must 
be  interesting.  The  manner  in  which  they  at^  to|rp6rted ; 
the  mode  in  which  they  are  conducted ;  the  aggf^Me  in 
which  they  remove  or  diminish  human  misery  j  iii'Whicli 
they  cure  or  alleviate  disease^  and  restore  the  objects^of 
their  care  to  their  families,  their  friends,  to  the  c^lbmu* 
nity,  are  all  topics  deeply  interesting ;  and  dot  less  so  are 
the  hidtories  of  instructive  cases,  and  the  detail  of  im-* 
portant  fiau:ts«  It  is  proper  that  those  who  contribute' to 
the  support  of  these  institutions  should  know  the  benefits 
derived  firdm  their  philanthropy  and  munificence:  it  is 
proper  that  others  should  know  them^  that  they  may  be 
induced  to  follow  their  example.  It  is  also  proper  that 
the  history  of  every  instructive  case  should  be  faithfully 
told.  The  addition  of  one  real  fact  to  the  general  stocK 
of  medical  or  surgical  knowledge  is  a  gem  of  inestimable 
value. 

From  these  considerations  I  have  resolved  to  publish  the 
surgical  reports  of  the  City  and  Finsbury  Dispensaries^  in 
conducting  which  I  shall  ooserve  the  following  plan : 

1st,  I  shall  state  the  number  of  patients  amnitted  under 
my  care,  in  a  given  time,  at  each  of  these  institutions. 

2dly,  I  shall  state  the  general  events  under  the  heads  of 
cured,  relieved,  8cc.    And, 

adly^  I  shall  make  a  few  general  observations  on  some  of 
the  more  important  cases,  avoiding,  as  much  as  possible^ 
technical  terms,  or  th&se  of  art,  which  could  be  understood 
only  by  persons  connected  with  medical  science. 

Surgical  Patients  admitted  into  the  Finsbury  Dispensary^ 
St.  John*s  Square,  fram  the  ist  of  October  to  the  Zlst 
(f  December,  106. 

Cured  -             «-  -  ill 

Relieved  .             «  -.  S 

Irregular  «            ..  •  1 

Dea4  *              «  «  8 

# 

Under  cur^  December  3 1  st         •>        80 
'    '    ■  Thirty- 


} 


fPuhlk  Dhpensarifs, 

nnc  patients,  and  there  have  beefl 
lor  an  abscess  in  th<:  lon«al  gUncl> 
Ac  infra  maxilU  (or  lower  jaw), 
)it^h,  one  Ibr  paracentesis  (or  Up- 

ior  a  tumour  on  the  foreheadj 

Iwrc). 

set,  Cliirkenweli,  bad  been  siib- 

ecveral  year*,  which  tinly  came 
nail,  and  never  remained  sti  Inne 
lU  the  present  attack;  *'  thnugn 
by  herRcU",  were  violent  pain  in 
UTt  itself,  nausea  and  vomiting, 
ng  the  debilitating  ciTects  of  the 

;  loth,  during  a  violent  fit  of 
M  down,  and  could  not  be  re- 
'  very  painful,  from  which  she 
light,  as  well  as  from  the  hiccup 
ncHs  which  succeeded.  On  the 
IT  was  called  in,  whose  attemptti 
unsuccessful.  He  therefore  or- 
ne  cathartic  medicines  combined 
were  immediately  returned  wilh- 
and  every  thing  wag  rejected  by 
rnoon  the  symptoms  had  idl  in- 
I  over  tbc  tore  part  of  the  ab- 
ald  not  bear  the  least  pressure, 
1  given,  which  produced  svncope 
isnge  to  the  heniia.    The  opcra- 

0  w  hich  she  would  by  no  means 

icd  3  letter  for  the  Finsbnry  Dis> 
it  to  me  about  four  o'clock  in  (he 

1  niadu  several  fruitless  attempts 
h  waa  small  but  extremely  pain-, 
■  circLiD) stance,  thcrctbrc,  I  cod- 
as  the  best  mode  of  practice  that 
is  opinion  T  was  joined  by  Dr. 
lysicians  to  the  dispensary.  But 
.t ;  and  some  prils  were  ihcn  or- 
iied  a  principal  ingredient.  These 

the  stomach,'  and  the  fsculent 
inited  became  so  distressing,  to- 
she  consented  to  have  the  opera- 
8  done  at  ten  o'clock  at  nignt. 
ernia  was  situaicd  was  unusually 
thin. 
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thin,  and  did  not  contain  any  fluid;  so  that  the  greatest 
care  was  necessary  to  avoid  wounding  the  intestine,  which 
was  of  a  very  dartc  colour.  The  pulse,  which  varied  durine 
the  day  prior  to  the  operation  from  190  to  130,  small  and 
thready,  was  immediately  reduced  to  86,  and  was  soft  and 
reeular.    She  took  some  gentle  laxative  medicines. 

Nov.  13th.  Has  been  very  easy  during  the  night,  but 
has  not  had  any  discharge  from  the  bowels.  I  ordered 
an  enema,  and  3  gentle  dose  of  Epsom  salts ;  which  pro* 
duced  the  desired  effect:  but  she  complained  in  the  after* 
noon  of  being  low,  and  thirsty.     Pulse  1 06. 

Nov.  1 4th.  Has  had  a  gooa  night ;  fever  less;  pulse  96;: 
but  an  extremely  troublesome  coueh,  for  which  some  ex« 
pectorant  medicines  were  prescribed. 

Nov.  15th  ^d  16th.    Continues  to  recover. 

Nov.  17th.  Dressed  the  wound,  wbidi  had  not  com* 
pletely  adhered. 

Nov.  19th^'  Recovering  fast;  appetite  good;  walks  about 
the  chamber,  firom  which  she  does  not  experience  any  in* 
convenience.  From  this  time  the  medicines  were  continued 
according  to  circumstances.  She  was  now  allowed  animid 
food ;  the  wound  healed  gradually ;  and  she  returned  thanks, 
beine  perfectly  cured,  at  the  becinninfic  of  December. 

I  nave  been  induced  to  give  tne  above  particulars  on  ac* 
count  of  the  very  quick  recovery  of  the  patient  from  one  of 
the  most  formiaabte  and.firequently  fatal  operations  of  sur* 
gery ;  which  I  attribute  principally  to  the  time  of  operating, 
thedelay  of  which  T  have  no  doubt  has  proved  fatal  to  maqy, 
as  the  performance  of  an  operation  when  the  vital  functions 
are  nearly  exhausted  can  do  little  more  than  hurry  on  the 
fatal  event. 

Surgical  Patients  admitted  into  the  City  Dispensary ^  from 
the  1st  of  October  to  the  3\st  of  December  last,  204. 

Cured            •             -  -  84 

Relieved            -           .  -  3 

Dead             .             .  .  g 

Under  cure  December  31  -  115 
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Sixty-one  of  these  patients  have  been  visited  at  home, 
and  ten  have  undergone  operations ;  two  of  which^  for  fis- 
tula in  ano,  of  several  years  standing,  have  been  cured :  one 
for  an  imperforated  anus,  which  was  imsuccesriul  from  the 
malformation  which  appeafed  m  the  internal  canal  on  exa* 

mining 


)f  Viiilk  DUpemarieS, 

wKcrc  tiie  colon  terminated  in 

anting  :  two  cases  of  caUract 

liing:    one  cast  of  an  eiclrft 

Id  only  a  few  days  old,  which 

:  ont:  case  of  a  tumour  that  bad 

p  for  four  years  ;  it  was  dissected 

ihtLli  united  readily,  leaving  no 

eratioii  or  disease;  the  tiunour> 

^,   had  become  extremely  uu- 

\x\  tJic  hand,  where  the  flexor 

::  of  which  was  necessarily  re- 

sHrrhuus  tumour  in  the  breast, 

r  several  years,  completely  dis- 

of  llie  emp.  hydrarg.  cum  am- 

:)us  ^nd  camphorated  linimeuta> 

agt;d  43,  observed  a  tumour  in 

years  ago,  from  which  she  ex- 

except  occasional  darting  pain. 

It,  or  continue  long:  it  excited 

t  Ma)  last,  when  Trom  its  size 

:h  unoasiness,  and  Ke\'eral  pro- 

njiihcd.     At  this  lime  the  pain, 

thf  tumour  appear  to  have  occo 

[laracKxized  the  disease :  how- 

1,  considering  it  a  common  ab- 

to  the  tumour ;  but,  as  will  be 

.iiL'-'  of  matter  followed.    From 

.-,  thi.  discharge  was  thin  and 

I,  \\\\'.\  the  constitution  suffered 

.fipeau'd  to  be  going  with  hasty 

^'ll■.ncc  \w  traveller  returns." 

Aa-i  adniitttd  a  patient  in  the 

tcr[ilcd  surface  was  nearly  of 

~  in  diajnctcr.     She  inquired 

iriiKil;  which  she  was  willing 

1,  rather  than  endure  her  pre- 

t  !lii.  tiiicasc  rendered  the  re- 

iKih'lv  nccessarv ;  which  was 

"iili  little  interruption  :  two 

ciinii  till  the  operation  was 

npv-r.ition  gradually  left  her, 

alilc  night ;  and  has  not  from 

e\'er  or  inconvenience  in  any 

|bceu  expected  from  an  operation 

No  medicines  were  given,  ex- 

(.I'n  till;  bo'.vels  ri'gular,  an  she 
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was  of  a  costive  habit.  The  wound  has  been  dressed  about 
every  fourth  day^  and  is  now  nearly  healed ;  her  general 
health  is  good ;  and  she  has  been  enabled  to  attend  the  do* 
mestic  concerns  of  her  familyj  without  inconvenience^  for 
the  last  three  weeks. 

The  manner  in  which  this  case  terminates  will  be  noticed 
in  a  subsequent  report,  as  the  success  of  an  operation  at  so 
late  a  period  in  this  disease  must  always  be  doubtiiilj^  apd 
highly  interesting. 

A  cast  has  been  taken  of  the  disease^  which  is  preserved 
in  my  anatomical  museum. 

On  this  occasion  I  am  extremely  happy  in  having  the 
opportunity  of  acknowledging  the  humane  attention  of 
Mrs.'F****,  who,  on  my  representation,  kindly  visited 
and  administered  every  necessary  comfort  to  the  poor  fa- 
mily while  the  parent  was  under  confinement. 

The  following  Report  is  extracted  from  the  Minutes  of 
the  Ck>mmittee  for  managing  the  Affairs  of  the  City  Dis« 
pensary,  of  January  1806. 

Surgical  Patients  admitted  into  this  Insiiintion  from  the 
1st  of  January  to  the  3lst  of  December  1803,  gi7* 


Cured 

• 

674 

Relieved 

- 

73 

Dead 

-  • 

17 

Irregular 

- 

7 

Not  known 

- 

2 

Under  cure  December*  31 

^ 

144 

917 

364  have  been  visited  at  home,  and  73  have  undergone 
operations. 

Orevill^-rtrcet,  Hatton-gardcn,  -^^"^  TauNTON, 

January  15, 1806. 


liX.   Description   of  M.  Barubl's  neiv  Apparatus  for 
making  Gaseous  Oxide  of  Carbon.     By  M,  Drteux*. 

Xt  is  admitted  on  all  hand^,  that  for  the  progress  that  has 
been  made  in  chemistry  within  the  last  thirty  years,  we  arc 
much  indebted  to  the  improvements  that  have  been  intro- 
duced into  the  apparatus  employed.  For  example,  before 
tbc  apparatus  which  Woulf  invented  for  obtaining  the  aeri- 
form fluids  dbengaged  from  various  bodies  when  exposed 
|q  the  action  of  fire,  or  presented  to  other  agents  susceptible 

t  Vnm  the  Annaia  dt  Chimie,  Ho.  157. 

of 
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hciiiisls  were  obliged  to  employ 
le  managed,  and  so  inconvenient 
e  to  collect  those  fluids  with  cer- 
if  wliich  were  suffered  to  escape 
Id  necessary  in  practice  to  prevent 

iparaiuR  of  Woulf,  we  experience 

cf- :  the  operations  carried  on 

t'  the  gas  can  be  made  in  vea- 

;  we  can  divide  the  gases,  and 

ml  (jualitv  very  precisely  :  in  fine, 

s  formerly  very  danceroui  to  the 

intinucd  for  hours  without  risk  or 

any  others  have  been  added  ;  and 

hev  arc  owing  to  that  perfcction 

irniight  the  apparatus  of  Woulf; 

■ppy  appUcdiion  which  has  been 

11  a  number  of  circumstances. 

<  of  this  kind  have  been  carried 

:  a  great  niimbt-r  more  are  yet  in 

is  due  to  those  who  make  ejter- 

ijeci,  since  the  apparatuses  which 

new  nieani  put  into  the  hands  of 

finiiy  of  products,  which  often 

■  knowledge  might  have  an  im- 

.iin^f  of  chunical  science- 

c  thought  it  would  be  useful  to 

cntcd  bv  M.  Baruel,  lecturer  in 

ris.    This  young  chemist,  per- 

k?  that  are  run  m  certain  pro- 

.■ratcd,  or  when  it  is  necessary 

inn  to  different  substances,  ha? 

1  tlilTicullictf,  and,  after  several 

xippiirjtiis  the  utility  of  which 

li  imploycd  with  great  success 
\i-  ijxu'.e  of  carbon.  This  gas, 
I  o'f.taincd  with  difficulty,  and 
,■  now  be  procured  with  great 

ai-c  1)1-  used  for  the  preparation 
^  carbonized  and  phosphorized 
.■niployed  with  ctjua!  advantage 
\h  any  gas,  especially  when  the 

a;  a  IiilIi  tanncrature, 

^         '^  I  Shan 
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I  shall  here  give  the  description  of  the  s^paratus  as  coip-- 
municated  by  tne  author^i  and  exhibit  a  view  and  plan  of  it j 
which  will  make  its  parts  more  intelligible.  (See  Plate  X.) 
If  gaseous  oxide  of  carbon  is  wished  to  be  obtained,  let 
there  De  first  introduced  into  three  ^n  barrels,  B,  C>  and  D^ 
charcoal^  very  dry  and  well  chosen,  oroken  into  small  pieces. 
By  means  of  a  thin  piece  of  iron  bring  the  bits  of  charcoaI> 
but  without  compressing  them^  to  that  part  of  the  gun  bar- 
rels which  is  to  be  exposed  to  the  action  of  the  fire"     Place 
the  barrels  horizontally  in  the  furnace  A^  one  by  the  side 
of  the  other,  leaving  between  each  a  distance  of  about  two 
inches;  secure  them  in  their  places  with  clay,  and  then' put 
on  the  dome  of  the  furnace.     This  being  done,  ifito<me 
end  of  the  barrel  B  insert  the  elass  tube  £,  which  is  so 
curved  as  to  allow  its  other  end  to  be  introduced  into  the 
neck  of  the  bottle  F^  which  must  be  large  enough  to  admit 
also  the  pipe  of  the  curved  funnel  G.     In  the  other  end  of 
the  barrel  B  is  inserted  one  extremity  of  the  bent  tube  H; 
the  other  end  of  which  tube  is  fixed  into  the  barrel  D, 
making  a  communication  between  D  and  B.    In  the  saine 
manner,  the  barrel  D  is  joined  to  the  barrel  C  by  another 
glass  tube  I ;  and  lastly^  the  other  end  of  C  receives  the 
tube  K,  properly  bent  to  pass  under  the  receiver  M^  placed 
on  the  shell  of  the  pifeumatic  trough  L. 

Things  being  thus  disposed,  put  carbonate  of  lime  mixed 
with  water  into  thebottfe  F;  lute  with  care  all  the  joinings 
of  the  tubes,  and  put  fire  hito  the  furnace.  When  the  gun 
barrels  have  acquired  a  red  heat,  pour  sulphuric  acid  into  the 
funnel  G,  which,  when  it  passes  into  the  bottle  F,  will  li- 
berate a  quantity  of  carbonic  acid  gas  from  the  carbonate 
of  lime*  The  gas  is  obliged  to  pass  through  the  tube  £ 
and  the  barrel  B,  and  by  the  tube  H  is  conveyed  to  the 
barrel  D,  and  thence  by  the  tube  I  into  the  barrel  C,  and" 
through  the  tube  K  into  the  receiver  M.  The  intention 
of  the  process  is  to  make  the  carbonic  acid  ga^  pass  through 
among  the  pieces  of«  ignited  charcoal  contained  in  the  gun 
barrels,  ana  thus  to  saturate  itself  with  as  much  carbon  as 
it  can  take  up. 

It  is  easy  to  conceive  that  this  is  a  more  sure  and  ex- 
peditious method  than  that  before  emploved,  in  which  the 
gas  was  made  to  pass  only  through  a  single  barrel.  It  is 
true  the  gas  was  submitted  a  second,  and  even  a  third 
iinle,  to  the  same  operation ;  but  this  was  always  attended 
i»ith  a  waste  of  tiifte  and  a  loss  of  gas,  which  does  not  take 
pla^  wbeti  this  apparatus  is  employed. 
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until  the  whole  of  the  acid  had  come  over ;  after  which  it 
was  poured  back  upon  the  residuum^  and  the  diatillatioa 
was  thus  repeated  tnree  times. 

Care  was  taken  not  to  over-heat  the  residuum,  and  this, 
when  examined,  did  not  appear  to  have  suffered  alteration 
in  any  of  its  properties. 

9.  Ten  grains  of  the  artificial  tannine;  substance,  mixed 
V^ith  ten  grains  of  white  sugar^  were  dissolved  in  half  an 
ounce  of  nitric  acid,  and  the  whole  was  distilled  to  dry- 
ness. 

The  residuum,  being  then  dissolved  in  boiling  distilled 
water,  and  examined  by  solution  of  gelatine  and  other  re* 
agents,  was  found  to  be  unchanged  in  every  respect. 

3.  This  resembled  the  former,  only  that  gum  arable 
was  employed  in  the  place  of  sugar.  The  result  was  the 
same. 

4.  A  quantity  of  dissolved  isinglass  was  precipitated  by 
a  solution  of  the  artificial  tannine  substance,  and  the  pre- 
cipitate, having  been  well  washed  with  hot  distilled  water, 
was  afterwards  eradually  dried.  It  was  then  digested  in 
strong  nitric  acio,  which  after  some  time  acted  powerfully 
upon  It  I  much  nitrous  gas  was  evolved,  and  a  dark  brown 
solution  was  formed*  This  was  evaporated  to  dryness, 
and,  after  having  been  completely  dissolved  in  boiling  di- 
stilled water,  was  examined  oy  nitrate  of  lime,  acetite  of 
lead,  muriate  of  tin,  and  solution  of  isinglass,  all  of  which 
formed  copious  precipitates,  similar  in  every  respect  to  those 

Eroduced  by  the  artificial  tanning  substance,  which  had  not 
een  subjected  to  the  above  described  process. 

5.  A  portion  of  the  precipitate,  formed  by  isinglass  and 
the  tannine  substance,  was  dissolved  in  pure  muriatic  acid, 
and  was  afterwards  evaporated  to  dryness.  Boiling  distilled 
Water  dissolved  only  a  small  part,  and  the  solution,  which 
was  of  a  dark  beer  colour,  did  not  precipitate  gelatine,  al- 
though it  acted  upon  muriate  of  tin  and  sulphate  of  iron ; 
for  with  the  former  it  produced  an  ash-coloured  precipitate, 
and  with  the  latter  a  slight  deposit  of  a  reddish  brown  co^ 
lour. 

6.  As  so  small  a  part  of  the  precipitated  isinglass  bad 
been  thus  rendered  soluble  in  boiling  water,  the  residuum 
was  treated  with  nitric  acid,  as  in  Experiment  4 ;  after 
which,  being  evaporated  to  dryness,  it  was  found  to  be 
completely  soluble  in  water,  and  precipitated  gelatine  as 
copiously  as  at  first. 

7*  I  dissolved  twenty  grains  of  the  pure  tanning  sub- 
stance in  about  half  an  ounce  of  muriatic  acid ;  but,  after 
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{^a^seSi  and  one  drachm^  in  measure^  of  the  strong  nitric 
acid  was  added. 

The  difiereht  in&iuons  were  then  examined  by  solution 
of  isinglass^  and  J  Ibund  that  those  of  galls^  sumach^  and 
oak  woodj  wer^  not  rendered  turbid,  whilst  the  contrary* 
happened  to  the  infusions  of  oak  bark,  and  of  the  artificial 
substance  i  for  these  continued  to  precipitate  gelatine,  until 
four  drachms,  or  half  an  ounce,  of  the  nitric  acid  had  been 
added  to  each  half  ounoci  of  the  infusion. 

When  the  results  of  these  experiments  are  compared^ 
they  seem  to  establish,  that  although  the  artificial  pro- 
duct JM  by  much  the  most  indestructible  of  all  the  tan-^ 
ning  substances,  yet  there  is  some  difference  in  this  re- 
spect even  between  the  varieties  of  natural  tannin;  and 
that  common  catechu,  and  the  tannin  of  oak  bark,  resist 
the  effects  of  nitric  acid  much  longer  than  galls,  sumach, 
kascuttij^  and  Pegu  cutch.  The  last^  as  I  have  observed, 
is  replete  with  mucilage,  and  by  nitric  acid  yields  a  largo 
quantity  of  oxalic  acid;  it  also  appears  to  be  the  most  de- 
structible of  all  the  varieties  of  catechu ;  and  on  this  ac-* 
count  I  attempted,  although  without  success^  to  promote 
the  destruction  of  the  properties  of  the  artificial  substance 
by  adding  gum  arabic  in  one  case^  and  sugar  in  another,  to 
different  portions,  previous  to  exposing  it  to  the  action  of 
nitric  acid.  I  am,  however,  convinced  that  the  presence  of 
gum  or  mucilage  in  natural  substances  which  contain  tan- 
nin, fenders  this  more  speedily  destructible  by  nitric  acid  ; 
and  I  shall  soon  have  occasion  to  notice  some  experiments 
which  tend  to  prove  that  the  presence  of  gum  or  mucilage 
in  certain  bodies,  also  prevents,  or  impedes  more  or  less^ 
the  formation  of  the  artificial  tanning  substance.  The 
cause  of  this  difference,  I  am  inclined  to  suspect,  is,  that 
in  those  bodies  the  gum  or  mucilage  is  not  simply  mixed, 
but  is  present  in  a  state  of  chemical  combination,  by  which 
ceruin  modifications  produced  by  the  action  of  nitric  acid 
upon  the  elementary  principles  of  the  original  substance 
become  facilitated. 

§111. 

A.  When  sulphuric  acid  was  added  to  a  solution  of  the 
artificial  tanning  substance,  the  latter  became  turbid,  and 
a  copious  brown  precipitate  subsided,  which  was  soluble  in 
boiling  distilled  water,  and  then  was  capable  of  precipi* 
tating  gelatine. 

B.  The  same  effect  was  produced  by  muriatic  acid ;  so 
that  in  thesp  particulars  the  artificial  tanning  substance  was 
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of  the  retort :  as  nothing  more  teethed  to  be  produced,  I 
then  raised  the  fire^  when  sudddsnly  the  vessels  were  filled 
with  a  white  cloud,  and  so  great  k  portion  of  gas  was  al- 
most explosively  produced,  as  to  overset  the  jar :  this  sas^ 
by  its  odour,  appeared  to  be  ammonia,  which  in  the  first 
instance  had  formed  the  white  cloud,  by  combining  with 
the  vapour  of  the  nitric  acid,  with  whicn  the  vessels  were 
previously  filled  *.  Another  jar  was  speedily  placed  in  the 
room  of  that  which  had  been  overturned,  and  a  quantity. of 
gas  was  slowly  collected :  this  proved  to  be  carbonic  acid, 
excepting  a  very  small  part,  wnich  was  not  taken  up  by  so- 
lution  ot  caustic  potash,  and  which,  as  far  as  the  smallness 
of  the  quantity  would  permit  to  be  determined,  appeared 
to  be  nitrogen  gas*  There  remained  in  the  retort  a  very 
bulky  coal,  which  weighed  eight  ^ains  and  a  half:  this,  by 
incineration,  yielded  one  grain  ana  a  half  of  brownish  white 
ashes,  which  consisted  principally  of  lime ;  but  whether 
any  alkali  was  also  present  I  cannot  positively  assert,  as 
the  trace  which  I  thought  I  discovered  of  it  was  very  slight. 

I  shall  for  the  present  postpone  any  remarks  upon  this 
experiment,  as  I  wish  to  proceed  in  the  account  of  others 
which  have  been  made  on  the  artificial  tanning  substance. 

G.  Fifty  grains  of  this  substance  were  dissolved  in  four 
ounces  of  water,  and  were  afterwards  precipitated  by  dis-> 
solved  isinglass,  eighty-one  grains  of  which  became  thus 
combined  with  forty-six  grains  of  the  tanning  substance. 

The  remaining  portion  of  the  latter  was  not  precipitated, 
and  was  therefore  separated  by  a  filter,  and  evaporated  to 
dryness.  It  then  appeared  in  the  state  of  a  lisht  brittle 
suDstance  of  a  pale  cinnamon  brown  colour ;  and  it  is  very 
singular,  that  although  charcoal  is  an  inodorous  body,  and 
although  the  artificial  tannine  substance,  when  properly 
prepared,  is  likewise  devoid  ofsmell,  (unless  a  certain  pun- 
gejoit  sensation  which  may  be  perceived  upon  first  opening 
a  bpttle  containing  the  powder  after  agitation  shoula  be  so 
termed,  but  which  seems  rather  to  be  a  mechanical  effect,) 
yet  this  substance  possessed  a  strong  odour  not  very  unlike 
prepared  oak  bark;  and  this  odour  became  much  more  per- 
ceptible \yhen  the  substance  was  put  into  water ;  in  which 
it  immediately  dissolved.  The  solution  was  extremely  bit* 
ter^  and  acted  but  slightly  on  dissolved  isinglass,  with 
which,  however,  it  formed  some  flocculi ;  with  sulphate  of 
iron  it  produced  a  brown  precipitate  ;  with  muriate  of  tin^ 

*  After  the  experiment  the  recdver  was  found  to  be  thinly  coated  with  s^ 
white  saline  emit. 
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q^idf  they  submitted  the  fibrous  residue  to  the  following 
trials: 

Boiling  water  was  rendered  yellow  by  it,  and  acquired 
at  the  same  time  the  property  of  converting  vegetable  blues 
to  a  red ;  even  the  last  portions  of  water  assumed  a  yellow 
colour,  although  (hey  no  longer  showed  the  presence  of  any 
acid.  The  residuum,  after  washing,  acquired  a  still  deeper 
colour,  and  when  mixed  with  a  little  water  reddened  again 
the  paper  of  turnsole. 

When  dissolved  in  alkalies  it  had  a  deep  blood  red  co-^ 
lour :  acids,  on  the  other  band,  precipitatea  it  in  the  form 
of  yellow  flakes. 

This  matter  is  greasy  and  pitchy  to  the  touch ;  it  smells 
like  rancid  fat,  and  has  a  very  acrid  taste. 

The  fusion  and  swelling  which  it  undergoes  when  placed 
over  burning  coals,  the  fumes  of  grease  and  the  fostid  odgur 
which  it  emits  during  this  process,  and  the  small  portion 
of  charcoal  which  it  leaves,  render  it  akin  to  fatty  matters, 
although  in  fact  it  appears  to  be  acid. 

II.  A  more  minute  examination  of  this  yellow  substance 
has  shown  it  to  possess  the  following  properties  : 

It  neutralizes  the  alkalies  so  as  to  alter  their  qualities  al- 
most entirely :  its  combinations  with  potash  and  ammonia 
froth  like  a  solution  of  soap  :  they  are  not  decomposed  by 
the  carbonic  acid ;  and  they  precipitate  the  solutions  of 
mercury  and  lead  in  yellowish  white  flakes. 

The  yellow  substance  decomposes  the  alkaline  carbonates 
with  effervescence  even  in  the  cold,  and  the  solution  of 
acetate  of  potash  with  the  assistance  of  a  gentle  heat. 

On  the  application  of  alcohol,  to  which  the  celebrated 
authors  of  the  memoir  had  next  recourse,  the  substance  in 
question  is  found  to  consist  of  a  small  quantity  of  greasy 
matter  which  the  alcohol  takes  up,  and  of  an  acid,  to  whicn 
on  account  of  its  colour  they  have  given  the  name  of  the 
yellow  acid.  When  deprived  of  the  grease  which  alters  its 
properties,  the  yellow  acid  assumes  a  deeper  colour :  it  red- 
dens in  a  greater  degree  turnsole  paper ;  it  no  longer  melts 
in  the  same  manner,  and  exhales  not  the  odour  of  burht 
grease,  but  foetid  and  ammoniacal  vapours. 

The  yellow  acid  dissolves  in  grease,  and  renders  it  at  the 
«ame  time  acrid  and  rancid.  It  combines  with  ammonia, 
which  it  deprives  of  its  odour;  it  yields,  by  distillation,  all 
the  products  of  animal  substances;  therefore  consists  of 
^azote,  hydrogen,  carbon,  and  oxygen;  and  ought  to  be 
ranked  among  the  animal  acids. 

HI,  The  yellow  matter,  composed  of  the  yellow  acid 

X  4  and 


bd  hy  jinimal  Matleri 

i  anew  to  the  action  of  nitric 
f  about  50",  underwent  nu  very 
:llow  colour  wa5  converted  la  ft 
f  and  volume  were  diminisbcd, 
efiervesctnce  in  the  aciil ;  it  red* 
it  dissolved,  as  before,  in  s  60- 
it  communicated  an  orangt  red 
BXtrenicly  acrid.  The  action  of 
low  substance  extends  no  further 
the  state  of  an  oil,  and  does  not 
i  which  were  originally  comoau- 

:h  had  been  employed  in  ibe  de- 
ar flesh  was  neiLt  examined,  tu 
uch  the  colour  of  a  solution  of 
ng  the  Gupersaturalion  of  the  It- 
lash  it  first  assumed  an  orange 
jy,  and  let  fall  a  small  quantity 
'.  When  this  mixture  wu  »ub- 
!  over  a  clear  liquor,  without  co> 
lell^  and  conuining  a  smalf  por- 
ly  formed  by  the  action  of  llic 
led  in  the  retort  bad  assumed  & 

was  neglected  to  bt  examined. 
c  acid  which  had  been  employed 
in  distillation  a  colourless  liquorj 

odour.  The  liquid  remaining  in 
:r  yellow  when  concentrated,  and 
acid  became  speedily  apparent  by 
t  of  red  vapours ;  when  reducra 
illized  in  flattened  needles,  in  the 

which  was  thick  and  tenacioiw 

r  an  acid  and  bitter  taste,  assumed 
dditioH  of  asmallqiiantityof  pure 
'ith  alcohol  lei  fall  a  white  floccu* 
into  line  semi -transparent  grains^ 
taste.  Five  decigrammes  of  this 
/enty-one  centigrammes  of  a  yel- 
vas  very  tight,  and  dissolved  with 
I :  the  solution  yielded  on  evapo* 
e  of  lime  and  nitrate  of  potash, 
own  down  by  alcohol,  was  Found 
f  sulphate  of  lime  and  acidulotis 

dy  treated  with  alcohol  yielded. 
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on  the  addition  of  lime  water^  a  second  orecipitate^  which 
was  found  to  be  no  other  than  the  oxalate  of  lime.  By 
gently  evaporating  the  fluid  which  remained  after  these  two 
precipitations  the  liquor  thickened  into  a  viscid  brown  sy* 
rup,  having  a  bitter  taste  somewhat  similar  to  that  of  wal- 
nut rind :  when  mixed  with  a  large  quantity  of  alcohol  a 
Very  abundant  separation  of  a  white  matter  took  place^  and 
the  whole  was  formed  into  a  coagulum.  This  matter  con- 
sisted of  very  pure  malate  of  lime,  and  the  alcohol  contain- 
ing in  solution  the  yellow  bitter  substance. 

The  learned  authors  of  the  memoir  from  which  we  give 
a  detailed  extract,  infer  from  the  facts  above  stated,  ] .  tiiat 
muscles  contain  potash,  lime,  and  sulphuric  acid,  or  rather 
sulphur  which  has  been  oxygenated  by  the  action  of  the 
nitric  acid :  fi.  That  a  portion  of  the  muscular  fibre,  or 
rather  of  the  cellular  substance  in  which  it  is  enveloped, 
becomes  converted  by  the  nitric  acid  into  malic  and  oxalic 
acid« 

The  alcohol  employed  to  effect  the  separation  of  the  ma- 
late of  lime  held  in  solution,  1  •  a  small  quantity  of  nitrate 
of  lime ;  9.  a  reddish  brown  matter,  "having  a  very  bitter 
taste,  with  a  flavour  like  that  of  walnut,  of  which  we  shall 
speak  hereafter ;  3.  a  small  portion  of  the  detonating  sub- 
stance which  has  been  found  in  indigo :  it  was  obtained  in 
this  instance  by  the  concentration  of  the  alcoholic  solution, 
and  separated  in  the  form  of  granulated  crystals,  which 
were  highly  inflammable,  and  detonating,  upon  the  addition 
of  carbonate  of  potash. 

V.  A  little  consideration  of  this  analysis  will  readily 
convince  us  of  the  importance  of  the  inferences  which  it 
affords,  more  especially  when  we  compare  the  information 
hitherto  possessed  upon  this  subject  witn  the  more  extended 
ideas  which  it  opens  upon  a  pomt  so  interesting  in  its  con- 
seouences  and  m  its  application  to  the  animaJoeconomy: 
inaeed  we  may  almost  venture  to  assert,  that  there  is  now 
little  left  to  be  desired  upon  the  subject. 

The  disengagement  of  azote,  and  the  formation  of  car-  * 
bonicacid,  of  fat,  of  oxalic  acid,  and  of  a  bitter  matter,     , 
were  all  the  facts  formerly  known  regarding  the  action  of 
nitric  acid  upon  animal  substances :  to  these  our  authors 
have  added  the  discovery,  1 .  of  a  yellow  and  almost  in- 
sipid matter,  which,  although  acid,  dissolves  with  diffi- 
culty, and  which  immediately  replaces  the  fleshy  fibre; 
8.  of  another  yellow  substance,  bitter  to  the  taste,  more 
soluble,  and  equally  acid^  which  remains  dissolved  inthe^- 
nitric  liquor ;  3,  or  an  ihflammable  detonating  substance 

which 


trdti  ly  Animal  M»Ilaf$  * 
Imion;  4.  of  the  JbrmaliiMOf -the 


;  opinion  of  Messrs.  Foarcrojr  and 
w  ami  iittte  soluble  outrcr  is  iba 
ich  the  mosculir  fibre  undergoes ; 
a  a  second  stiigc  of  alieralioa  and 
soluble  matter  is  producod  ;  tbisa 
aonl  by  the  inflammable  and  d«to- 
g  the  third  and  last  step  in  the 
le  nitric  acid.  They  attribute  the 
hesc  three  cotnfjHunds  lo  the  »ub- 
te  azote,  and  of  a  larger  quantity 
luicular  iluh  i  in  this  way  the  re- 
r  elementB  are  altered,  and  there 
lon  and  oxv^n,  which  communi- 
M  and  acidity  which  *-c  remark, 
irinciplcs  constituting  tbeac  three 
of  such  diliRcLilty  that  ue  cannot 
ilvwi. 

at  the  acidity  of  the  yellow  sub- 
tree upon  the  prest:nce  of  niltio 
n  every  attempt  to  detect  it. 
acids,  they  concci^x,  arc  formed 
ous  layers  of  cellular  sab«iiuioe ; 
■med  by  comparative  experiments 
iranous  parts  of  the  body,  wbidi 
the  apphcaltoii  of  i!ic  nitric  acid, 
ilic  and  oxalic,  but  very  little  fat 

:ts,  which  have  hitherto  appeared 
iplication,  seem  naturally  to  con- 
e  presented  by  the  analysis  before 
lists  to  whom  we  owe  it  have  very 
connection.  Such  are  the  facts 
:  examination  of  the  biliary  con- 
,  more  espcctally  those  found  in 
:  such  also  are  the  I'esembiances 
innection  between  the  bile  and  the 
(le  in  casesofie/trt/f  (jaundice), 
which  are  mentioned  in  this  mc- 

jtitutcd  with  a  view  to  verify  their 
with  the  moat  favourable  results, 
concretions,  when  separated  by 
ter  matter  with  which  it  is  mised, 
teri  which  (tistingaiahed  the  first 
yellow 
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yellow  matter  furnished  by  the  action  of  nitric  acid  upon 
muscular  flesh. 

They  obtained  from  the  urine  of  a  young  man  labouring 
imder  slight  jaundice,  a  red  substance,  having  an  almost 
exact  resemblance  to  the  matter  afforded  by  muscle  and 
nitric  acid.  It  was  procured  by  treating  with  alcohola 
(quantity  of  urine  which  had  been  evaporated  to  the  con- 
sistence of  honey.  The  alcohol  contained  the  red  matter 
which  they  sought,  besides  a  large  quantity  of  urea,  of  sal- 
ammoniac  and  of  acetate  of  soda,  which  the  patient  had 
been  using  internally. 

These  experiments,  executed  with  that  admirable  talent 
and  ingenuity  which  the  celebrated  authors  of  this  memoir 
manifest  in  all  their  inquiries,  would  induce  us  to  conceive, 
with  them,  that  jaundice  is  produced  by  the  superabundant 
quantity  of  this  matter,  and  its  consequent  introduction  into 
tne  system  of  the  cutaneous  absorbents :  that  it  is  this  sub- 
stance which  communicates  a  yellow  colour  to  the  bile  and 
to  the  biliary  calculi,  which  afford,  on  analysis,  evidence  of 
its  presence :  that  this  yellow  acid  is  formed  in  the  animal 
iceconomy  either  by  the  oxygenation  of  the  muscular  fibre, 
or  of  the  fibrine  or  the  blood. 

Does  there  not  appear  to  be  a  decided  similarity  between 
this  yellow  acid  matter  and  the  acid  which  is  found  in  fat 
that  has  been  long  exposed  to  the  air,  as  well  as  in  that 
which  has  acquired  a  yellow  colour  from  disease,  and  in 
the  fat  treated  with  nitric  acid  so  as  to  form  oxygenated 
ointments  ? 

Are  we  not  forced  to  acknowledge  that  these  ideas  ac- 
quire great  additional  probability  from  considering  that  the 
acetate  of  soda,  the  alkaline  carbonates,  the  yolks  of  e^s, 
arc  at  once  the  remedies  which  are  most  successful  in  the 
treatment  of  jaundice,  and  the  best  chemical  solvents  of  the 
yellow  acid,  or  of  that  fatty  and  acid  matter  which  so  evi« 
nently  is  present  in  icterus? 

And  lastly.  Can  we  still  remain  in  the  opinion  that  flic 
expectation  of  determining  the  proximate  cause  of  diseases 
is  founded  on  a  mere  chimera ;  and  that  the  discoveries  of 
chemistry,  or  successful  researches  into  animal  substances^ 
will  fail  to  throw  the  most  important  light  upon  the  nature 
of  diseases,  and  the  mode  of  their  cure  f 
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Translatei  from  iSa  B'^Uo- 

ftw  ly  the  Rev.  John  DOBOOft- 


tijects;  the  first,  to  increase  ihe 
the  market ;  the  second,  to  pK- 
/  from  it. 

itty  when  the  chests  of  some  of 
ist  instead  of  a  farinaceous  sub* 
iks  in  the  operation  of  threthiag, 
le  sound  grain  spoils  its  colour* 
:  of  blackness  to  the  Bour. 

[  of  Smutty  Wheal. 
n  proportion  to  the  quantity  of 
illow : — ^The  infected  grain  ncwr 
e  granarV)   and  coniit'tiucnlly  it 
g;  for  the  hlack  dust  with  which 

moisture  from  e&caping  io  the 

market,  it  is  sold  four  francs 
tet'ierX  cheaper  than  grain  of  the 
t  diseased.     When  il  'n  taken  to 

remained  aconeiderable  time  in 
mill-stones,  greases  the  boUing- 
ig,  and  gives  less  flour.  The 
d  after  thai  which  is  smutty,  is 
ins  of  the  latter.  The  flour  of 
y  white,  soft  and  greasy  to  the 
rtionably  absorbs  but  little  water, 
grease,  and  is  difBcull  to  keep. 
ions  the  difl'crent  modes  that  have 
defect  in  grain,  and  which  have 
at  of  Bifiing  it  often ;  sdty,  dry- 

the  granary ;  3d!y,  by  mixing 
ed  to  powder  with  it ;  4tbly,  by 
drying,  and  sitting  it.  He  then 
n  completely  as  the  only  method 
:ls  of  ibis  disease,  which  thoGe 
■e  anxious  to  bring  only  grain  of 
tave  hit  upon. 

of  Iht  Dublin  Socitlp,  vol.  iii. 
1 1  bave  (ranilaled  ixwati. 
:  eiiuil  to  twelve  biuhelv 
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Mode  of  washing  Sim^ty  Grain. 

Water  from  wells^  springs^  or  streams^  may  be  used  with 
equal  effect :  to  employ  it^  proper  Vessels  must  be  procured^ 
iks  buckets^  shallow  tuDs,  and  casks  open  at  one  end;  but 
in  preference  to  these,  a  large  flat  cistern  with  a  sluicf,  the 
inside  of  which  should  be  covered  with  a  piece  of  linen,  or 
of  tin  perforated,  %o  facilitate  the  escape  of  the  water  im- 
pregnated with  the  smutty  matter,  ana  to  prevent  the  pas* 
saee  of  the  erain.    This  operation  is  more  easily  performed 
wnen  near  the  water:  in  that  case  the  wheat  may  oe  washed 
in  baskets  so  close  as  to  retain  the  grain.   The  mere  motion 
of  the  Water  is  insufficient  to  detach  the  dust  from  the- 
wheat ;  it  must  be  stirred  with  a  broom,  and  rubbed  with 
the  hands,  in  small  quantities  at  a  time ;  the  foul  water 
must  be  let  out  of  the  cistern,  and  fresh  water  put  upon 
the  wheat,  until  it  runs  off*  clear.    If  it  is  washed  at  a  nver 
or  a  well,  the  basket  must  be  plunged  in  it  several  times. 
It  is,  however,  to  be  observed,  that  this  operation  must  be 
performed  as  quickly  as  possible,  that  tne  grain  may  be 
washed  without  bein^  softened,  to  prevent  the  difficulty  in 
drying  it,  and  to  avoid  wrinkling  the  skin. 

Drying  the  washed  Grain. 

The  moment  the  grain  is  taken  out  of  the  water,  it  ought 
to  be  spread  on  cloths  in  the  open  air ;  in  the  southern  pro- 
vinces,  where  it  is  customary  to  wash  grain,  it  is  dried  ia 
the  sun.  This  method  is  preferable  to  any  other,  and  at 
the  same  time  the  most  ceconomical ;  and  in  our  climate 
^France)  a  cogent  reason  for  washing  smutty  grain  imme^ 
diately  after  harvest,  is  to  take  advantage  of  the  heat  of  the 
sun  in  the  latter  end  of  August,  or  the  beginning  of  Sep- 
tember :  besides,  the  sooner  the  grain  is  washed,  the  more 
easy  and  effectual  is  the  operation. 

If  the  weather  will  not  permit  the  j^ain  to  be  jdried  in 
the  open  air,  it  must  be  spread  very  tbm  on  the  floor  of  the 
granary,  and  often  turned  to  prevent  its  heating,  and  to 
allow  a  fi-ee  escape  to  the  adventitious  moisture.  If  the 
weather  happens  to  be  moist  and  warm,  and  likelv  to  make 
it  sproutj  it  should  be  dried  in  an  oven  moderately  heated; 
In  whatsoever  wayr  the  grain  has  been  dried,  care  must  be 
taken  not  to  leave  it  in  heaps,  nor  to  press  it  closely  toge- 
ther, until  it  is  perftectly  cool,  a&d  has  been  passed  two  or 
three  times  through  the  riddle. 

'  Of 


aa  Snotty  H'hea/. 

ftcoikmg  and  drying  Grtiit, 
not  diiEcuIt;  ihey  only  requiig 
^o  pcr&rmt  ibcm  «ilt  ant  Lave 
touKiiu  ttiiu  «iipIo>-ciI  «-ben  be 
It  a^vanugc*.  Thtx  Ad^-saugc* 
ing  his  0:^11)  ot  of  c'log  it  Iin- 
t  with  obi  grain,  wiibout  any  in- 
to wlrnt  Its  natiml  fjcihtj  in, 
reduce  in  flour  gicalcT  itixn  when 
)us  tkot  that  diny  whitcneM,  fend 
laot  on  nnutty  grain  ;  it  u  oiorB 
tw  more  wiUt'Ir  baking-  Bread 
all  the  qualities  that  uhdc  wisbol 
le  grain  is  to  he  sold,  it  ac({turea 
mirth  ihave  that  which  it  inralty. 
lat  by  washing  wheat  it  lost*  the 
lid  from  this  nrcumstancc  (ufTera 
Oa  this  it  must  be  rcnuikcd,  tluit 
executed,  particiitarly  if  the  graiq 
be  pcnetratfi)  by  the  maiilurej 
i,  and  will  prescn-c  its  iize  zttd 
weight  will  DC  small  when  com- 
above  stated. 

iich  have  required  it,  this  pnc- 
1  success  both  by  CTeat  and  imall 
cal  in  wheat,  anclTiy  private  per- 
,r  own  fiour.  It  is  the  constant 
bakers,  who  othersvise  could  not 
lity  in  those  seasons  when  smutty 
1  4ucb  years  has  been  the  mt^ans 
and  intelligent  persons  who  have 

/lerthns. 

itioned  in  this  memoir,  the  farmer 
hing  but  washing  and  drying  can 
)i  smutty  wheat.  Ii  is,  then,  his 
eration,  because,  if  he  docs  it  not, 
1  do  it  fur  him,  and  have  all  the 
It  obtain  for  himself.  Even  for 
iughl  to  practise  it,  as  both  him- 
bfitcf  bread,  which  costs  leas  ia 
gilt  to  employ  this  method,  as 
nr  the  sake  of  huroaniiy,  because 
IS  prepared  cannot  be  unwhole- 
some; 
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some ;  and  thus  the  farmer  will  be  free  from  all  uneasiness 
on  this  subject^  and  from  every  well  founded  reproach. 

Observation  by  the  Translator. 

The  climate  in  France  being  so  much  warmer  than  ours, 
is  the  reason  the  author  mentions  ovens  for  the  purpose  of 
drying  wheat :  in  close  and  moist  weather,  after  washing, 
the  sun  and  sur  being  in  general  sufficient  to  prepare  wheat 
for  grinding^  kilns  are  not  in  use  as  with  us,  where  all 

Sain,  unless  kept  a  considerable  time  on  the  straw,  requires 
at  process  to  make  it  work ;  nor  will  it  keep  in  any  con- 
siderable quantity  unless  kiln-dried,  and  even  in  t|;iat  state 
it  requires  constant  turning :  therefore  to  millers,  who  al-^ 
ways  dry  their  wheat,  and  who  of.  course  are  near  to  water, 
the  operation  of  washing  seems  peculiarly  adapted  in  sea- 
sons when  the  smut  is  common. 

The  author  does  not  seem  to  be  acquainted  with  lashing 
of  wheat  to  free  it  from  the  straw :  when  this  operation  ia 
performed,  the  smut  balls  are  not  broken  as  they  are  by  the 
flail,  and  consequently  less  of  the  black  powder  adheres  to 
the  grain ;  and  the  balls,  being  lighter  than  the  wheat,  may 
be  separated  by  repeated  and  careful  winnowing.  But  the 
second  quality,  which  is  obtained  by  threshing,  after  lash- 
Uig,  ana  amongst  which  the  smut  bsdls  are  broken,  ought 
^ertainly  to  be  washed. 


LXIV.    Specificati(m  of  the  Patent  granted  to  Arthur 
WooLF,  o/*  Spa  Fteldsy  in  the  County  of  Middlesex^ 
for  certain  Improvements  in  the  Construction  of  Steam* 
Engines.    Dated  June  7^  1804*. 

JL  o  all  to  whom  these  presents  shall  come,  &c.  Now  know 
ye,  that  in  compliance  with  the  said  proviso,  I  the  said 
Arthur  Woolf  do  hereby  describe  and  ascertain  the  nature 
of  my  said  invention,  and  the  manner  in  which  the  same 
is  to  DC  performed,  as  follows :  that  is  to  say,  I  have  ascer- 
tained, by  actual  experiments,  and  have  applied  the  same 
to  practice,  that  as  in  practice  it  is  found  that  steam  acting 

*  In  our  nineceeBth  Tolume,  p.  133,  we  gave  some  account  of  the  subject 
pf  this  patent ;  and  in  our  present  volume,  p.  123,  we  laid  before  our  rtaderi 
Mr.  WoolTt  specification  of  a  subMquent  patent  for  improvemenu  on  tteaoH 
engines,  whicn  may  be  considered  as  a  supplement  to  tnc  former.  A  numbef 
of  our  readers  havmf  ,  however,  reouestea  that  an  entire  copy  of  Mr.  WoolTt 
tpedficatioo  of  hit  wit  patent  might  appear  in  our  work/— in  conpUaact 
vitk  thdr  wiriiM  we  now  insert  it. 

with 
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of  four  pounds  the  sqaaic  atdbf 
(posed  to  the  atmosphm:,  tJ  o- 
>  xa  four  limes  the  volume  it  then 
equal  to  the  pressure  of  the  auao- 
r  steam  of  the  force  of  ftvt  poontb 
nd  itself  to  five  timea  it>  vnlmne. 
e2in  of  the  like  cxpanaire  force  o€ 
r  ten  pounds  the  square  inch,  cstl 
1,  eight,  nine,  or  ten  tiroes  iu  vo* 
ively  equal  to  the  atmospbcre,  or 
ctent  action  against  the  piKton  of  a 
:  same  to  rise  in  the  old  engine  (widl 
■men,  or  to  be  carried  iuto  ihc  T»» 
1  the  improved  engines  first  brought 
i  Wall :  and  this  ratio  is  progrcs- 
ircly.unifonnjso  that  stciimc^tbe 
',  thirty,  forty,  or  fifty  pounds  the 
safety-valve,  will  expand  itself  lo 
ifty  times  its  volume;  and,  gene- 
kliate  or  higher  degrees  of  cUscic 
oes  which  steam  or  any  tempem- 
d  itself  is  nearly  the  i3xaK  a>  the 
able  to  sustain  en  a  square  inch, 
I  atmospheric  pressure ;  provided 
nlacc  or  vessel,  in  which  it  is 
i)e  at  least  of  as  high  a  tempera- 
icmperaturc,  as  that  of  the  steam 
1  to  expand  ;  that  is,  whatever  be 
ry  to  the  permanency  of  steam  of 
nds  the  square  inch,  if  steam  of 
he  space,  place,  or  vessel  in  which 

0  eiipand  itself,  should  be  of  the 
:arly  so;  and  so  with  steam  of 
hirty,  forty,  or  fifty  pounds  the 
ilace,  or  vessel  in  which  it  is  to 
.bout  the  same  degree  of  heal  as 
oyed  requires  for  its  existence;  in 
ore  slated,  steam  can  expand  itself 
lc  number  of  pounds  it  could  have 

1  as  aforesaid,  before  it  ts  allowed 
f.     Here,  however,  it  may  be  ne- 

stating  this  ratio  I  nnly  speak  of 
t  can  be  managed  and  commanded 
le  absolute  expansion  which  per- 
if  mechanism  could  be  made  so 
;cape  of  steam,  and  all  partial  con- 
deiisation 
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densation  of  it  and  waste  of  heat ;  for  the  real  expansive 
force  of  steam,  I  am  inclined  to  believe,  from  the  experi- 
ments I  have  made,  increases  in  a  regular  ratio  a  little  be- 
yond what  I  have  stated,  though  I  would  not  recommend 
that  it  should  be  calculated  higher  id  applying  it  to  steam- 
engines,  because  the  difficulty  of  connning  and  managing 
it  increases  also  as  the  elasticity  of  ihe  steam  is  increased, 
or  as  its  temperature  is  increased. 

And  here  it  may  be  of  use  to  the  public  to  state  some 
facts  respecting  different  degrees  of  temperature  required  to 
bring  steam  to,  and  maintain  it  at,  different  expansive  forces 
above  the  weight  of  this  atmosphere ;  because  the  tempera- 
ture of  the  steam  indicated  by  a  thermometer,  having  its 
bulb  in  the  boiler  which  produces  it,  will  indicate  the  ex- 
pansive force  of  the  steam,  without  the  trouble  and  incon- 
venience of  changing  the  weights  on  the  valve,  by  which 
its  force  is  regulated  for  the  work  intended  to  be  performed 
by  it,  and  whicJh  valve  acts  as  a  common  safety-valve,  so 
that  those  who  attend  the  boiler  will  know  with  sufficient 
pretifiion,  by  lookirig  at  the  thermometer,  how  thfey  ought 
to  feed  the  fire ;  and,  moreover,  the  relation  between  the 
temperature  and  the  expansive  force  being  known,  the  dan- 
ger of  accidents  from  the  safety-valve  becoming  deranged 
will  be  lessened,  for  the  workman  will  naturally  4>e  led  to 
notice  whether  the  safety-valve  acts  freely  when  the  ther- 
mometer has  risen  to  the  degree  that  answers  to  the  weight 
with  vvhich  the  valve  is  loaded  for  workinir.  ^  have  found 
by  actual  experiment,  setting  out  from  the  boiling  point, 
or  two  hundred  and  twelve  degrees  of  the  thermometer, 
commonly  employed  in  this  country,  which  is  that  of  Fah- 
renheit, at  which  degree  steam  of  water  is  only  equal  to  the 
pressure  of  the  atmosphere,  that,  in  order  to  give  it  an  in- 
creased clastic  force  ecjual  to  five  pounds  the  square  inch, 
the  temperature  must  be  raised  fifteen  or  sixteen  degrees, 
or  to  about  two  hundred  and  twenty-seven  and  a  half,  wheil 
the  steam  will  have  acquired  a  power  to  expand  itself  to  five 
times  its  volume,  and  still  be  equal  to  the  atmosphere,  and 
capable  of  being  applied  as  such  in  the  working  of  steam- 
engines  according  to  my  said  invention.  And  with  regard 
to  various  other  pressures,  temperatures,  and  expansive 
forces  of  steam,  the  same  are  shown  in  the  following  table: 
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measure  for  the  larger.  For  example^  if  steam  of  forty 
pounds  the  square  inch  is  fixed  on,  then  the  smaller  steam- 
vessel  should  be  at  least  one-fortieth  part  the  contents  of 
the  larger  one.  Each  steam- vessel  should  be  furnished 
>yith  a  piston,  and  the  smaller  cylinder  should  have  a  com- 
munication both  at  its  top  and  bottom  (top  and  bottom 
being  here  employed  merely  as  relative  terms,  for  the  cy- 
linders may  be  worked  in  a  horizontal,  or  any  other  re- 
?uired  position,  as  well  as  vertical).  The  srasJl  cylinder, 
say,  should  have  a  communication  both  at  its  top  and 
bottom  with  the  boiler  which  supplies  the  steam ;  which 
communications,  by  means  of  cocks  or  valves  of  any  con- 
struction adapted  to  the  use,  Are  to  be  alternately  opened 
and  shut  during  the  working  of  the  engine.  The  top  of 
the  small  cylinder  should  have  a  communication  >vith  the 
bottom  of  tne  larger  cylinder,  and  the  bottom  of  the  smaller 
one  with  the  top  of  the  larger^  with  proper  means  to  open 
and  shut  these  alternately  by  cocks,  valves,  or  any  other 
well  known  contrivance.  And  both  the  top  and  1)ottom  of 
the  larger  cylinder  or  steam-vessel  should,  while  the  engine 
is  at  work,  communicate  alternately  with  a  condensing- ves- 
sel, into  which  a  jet  of  water  is  admitted  to  hasten  the  con- 
densation ;  or  the  condensing- vessel  may  be  cooled  by  any 
other  means  calculated  to  produce  that  eiTcct.  Things 
Jbeinjg  thus  arranged,  when  the  engine  is  at  work,  steam 
of  high  temperature  is  admitted  from  the  boiler,  to  act  by 
its  elastic  force  on  one  side  of  the  smaller  piston,  while  the 
steam  which  had  last  moved  it  has  a  communication  with 
the  larger  steam-vessel  or  cylinder  v^heie  it  follows  the 
larger  piston  now  moving  towards  that  end  of  its  cylinder 
which  IS  open  to  the  condensing- vessel.  Let  both  pistons 
end  their  stroke  at  one  time,  and  let  us  now  suppose  them' 
both  at  the  top  of  their  respective  cylinders,  ready  to  de- 
scend ;  then  the  steam  of  forty  pounds  the  sauare  inch  en- 
tering above  the  smaller  piston  will  carry  it  downwards, 
while  the  steam  below  it,  instead  of  being  allowed  to  escape 
into  the  atmosphere,  or  applied  to  any  other  purpose,  will 
pass  into  the  larger  cylinder  above  its  piston,  which  will 
take  its  downward  stroke  at  the  same  time  that  the  piston 
of  the  smaller  cylindsr  is  doing  the  same  thing;  and  while 
this  goes  on,  the  steam  which  last  filled  the  larger  cylinder 
in  the  upward  stroke  of  the  engine  will  be  passed  into  the 
condenser,  to  be  condensed  during  the  downward  stroke. 
When  the  pistons  in  the  smaller  and  larger  cylinder  have 
thus  been  made  to  descend  to  the  bottom  oT  their  respective 
cylinders,  then  the  steam  from  the  boiler  is  to  be  shut  off 
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municate  with  each  other,  that  they  may  at  one  and  the 
same  time  receive  and  part  with  the  steam  by  which  the 
engine  is  worked ;  and  their  respective  piston  rods  are  so 
connected  with  one  another,  or  with  other  parts  of  the 
machinery,  that  the  pistons  may  act  together. 

3dly,  With  regard  to  steam-engines  which  are  already 
constructed,  I  improve  the  same  by  adding  thereto  a  small 
cylinder  or  measure  for  the  steam  admitted  to  the  working 
cylinder:  this  improvement  may  be  introduced  with  great 
advantage  into  the  steam-engines  constructed  according  to 
Mr.  Watt's  improvements;  which  small  cylinder  may  be 
either  employed  only  as  a  measure  of  the  steam,  or  a  piston 
may  be  worked  in  it  by  the  expansive  force  of  the  steam, 
before  it  be  allowed  to  pass  into  the  present  /working  cy- 
linder or  steam-vessel,  which  in  that  case  must  have  no 
direct  communication  with  the  boiler,  but  must  be  supplied 
with  steam  through  ihe  medium  of  the  small  added  cylinder 
or  steam  measure.  To  make  this  more  intelligible,  suppose 
the  steam  measure  or  sniall  cylinder  added  to  one  of  Mr. 
Watt's  single  engines,  or  to  one  of  similar  construc*- 
tion,  and  that  the  small  added  pylinder  is  furnished  with 
a  piston  to  work  by  the  expansive  force  of  the  steam, 
while  the  larger  cylinacr  works  by  condensation  |  then  all 
that  is  necessary  is,  that  the  tqp  of  the  smaller  added  cy- 
linder be  connected  with  the  boiler,  and  furnished  with  a 
cock  or  valve  to  shut  off*  the  steam,  and  that  the  boiler  be  of 
sufficient  strength  :  let  a  pipe  pass  from  the  top  to  the  bot^*- 
tom  of  the  smaller  added  cylinder,  furnished  with  a  cock  or 
valve,  by  which  a  communication  may  be  made  between 
the  two  sides  of  the  piston  in  the  said  cylinder ;  let  a  pipe 
also  pass  from  the  bottom  of  the  smaller  cylinder  to  the  top 
of  the  larger ;  let  the  larger  cylinder,  as  is  now  commonly 
the  case  in  practice,  have  a  pipe  passing  from  its  top  to  its 
bottom,  by  which  a  communication  can  be  made  between 
the  two  sides  of  the  piston  in  the  large  cylinder ;  and  let 
the  large  cylinder  communicate  with  a  condensing- vessel, 
with  valves,  cocjcs,  or  any  other  contrivance  to  open  or 
shut  the  different  communications  when  necessary.  Things 
being  thusi  arranged,  suppose  the  engine  at  work,  and  the 
pistons  in  both  cylinders  at  the  top  of  their  respective  cy- 
linders, and  suppose  the  steam  admitted  to  enter  the  small 
cylinder  above  the  piston ;  while  the  steam  is  thus  enter- 
ing, let  the  conununicatiop  between  the  bottom  of  the 
small  cylinder  and  the  top  of  the  large  one  be  open,  while 
the  bottom  of  the  large  one  is  open  to  the  condenser ;  then 
bQtb  pi(fJton$  wilJ  descend.    When  they  have  reached  th^ 
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large  and  the  condenser,  must  be  opened :  the  steam  last 
admitted  into  the  lower  part  of  the  smaller  cylinder  will 
now  ascend  into  the  top  of  the  larger  and  expand  itselt^ 
following  the  piston  of  the  larger  cylinder  which  is  now 
descending,  its  other  side  being  open  to  the  condenser; 
and  (as  the  tops  of  the  two  cylinders  communicate)  steam 
will  also  pass  uito  the  top  of  the  smaller  cylinder  above  its 
piston,  so  that  both  pistons  descend  together  to  the  bottom 
of  their  respective  cylinders ;  when  a  fresh  charge  of  steam 
is  again  to  be  admitted  for  a  fresh  stroke  of  the  engine. 

4tbiv.  If  my  improvements  be  applied  to  one  of  the  en* 
gines  known  by  the  name  of  Watt's  double  engine,  the 
woricing  cylinder  must  have  no  direct  comnmnication  with 
the  boiler,  but  must  be  made  to  communicate  at  its  top 
and  bottom  alternately  with  the  lower  and  upper  part  of 
the  smaller  added  cylinder,  or  simply,  as  the  case  may  be, 
at  its  top  and  bottom,  with  the  steam  measure,  which  has 
a  direct  communication  with  the  boiler ;  the  effect  of  which 
must  be  sufficiently  obvious  from  the  details  I  have  already 
^ven  respecting  the  nature  of  my  invention,  and  the  way 
m  which  the  same  is  to  be  carried  ii>to  actual  practice. 
•  «.thly.  With  regard  to  steam-engines,  in  which  the  se- 
parate steam  measure  may  not  be  thought  advisable,  the 
same  may  be  .improved  by  the  application  of  my  aforesaid 
discovery,  by  making  the  boiler,  and  the  steam  case  or  cases 
in  whicn  the  working  cylinder  or  cylinders  is  or  are  in- 
closed, much  stronger  than  usvial ;  and  by  altering  the  struc- 
ture and  dimensions  of  the  cocks,  valves,  slides,  or  other 
means  of  admitting  steam  from  the  boiler  into  the  cylinder 
or  cylinders,  in  such  a  manner  as  that  the  steam  may  be 
admitted  very  gradually  by  a  progressive  enlargement  of  the 
aperture,  so  as  at  first  to  wiredraw^  and  afterwards  admit 
more  freely  the  same.  The  reason  for  this  precaution  is 
this:  Steam  of  such  great  elastic  force  as  I  employ,  if  ad- 
mitted suddenly  into  the  cylinder  or  cylinders,  w  hen  more 
than  oi^e  workmg  cylinder  is  employed,  would  strike  with 
a  force  that  would  endanger  the  safety  and  durability  of  the 
engine.  The  aperture  allowed  to  the  valve,  cock,  or  other 
contrivance  for  admitting  steam  into  the  cylinder  or  cylin- 
fiers,  should  b^  regulated  by  the  followinjg  consideration  : — 
If  the  intention  is  that  the  engine  shoula  work  only,  or  al* 
most  wholly,  by  condensation,  the  steam  in  passing  into 
the  cylinder  or  cylinders  should  b^  forced  to  wiredraw  itself, 
^  I  have  aliready  said,  but  so  that  the  piston  or. pistons 
may  perform  the  whole  or  a  great  part  of  the  stroke  by  the 
t]iqe  ttie  intended  quantity  of  steam  has  been  admitted  into 
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without  difficulty,  arrange  and  determine  the  ^ame  accor4- 
in^  to  the  nature  of  the  case. 

Xastly.  I  have  to  observe,  that,  to  avoid  unnecessary 
tautologies  in  speaking  of  the  proportion  that  ought  to 
subsist  between  the  smaller  cylinder  or  the  sieara  measure 
and  the  larger  cylinder,  or  the  quantity  of  steam  to  be  ad<- 
'mitted  to  tne  working  cylinder,  where  a  separate  smaller 
cylinder  or  steam  measure  is  not  adopted,  though  I  have 
mentioned  the  regular  proportions,  as,  for  example,  of  a 
measure  or  quantity  equal  te  one-fortieth  of  the  working 
cylinder  when  steam  of  forty  pounds  the  square  inch  is  to 
be  employed,  or  equal  to  one-thirtielh,  or  one-twentieth, 
when  steam  of  thirty  or  twenty  pounds  the  square  inch  is 
to  be  used ;  yet  these  are  not  the  only  proportions  that  may 
be  used ;  for,  though  it  may  not  be  aavisable  that  the  pro- 
portion of  the  smdler  cylinder  or  steam  measure  should  in 
any  case  be  made  much  smaller  than  I  have  stated,  yet,  in 
making  it  larger,  considerable  latitude  may  be  allowed  :  for 
example,  with  steam  of  forty  pounds  the  square  inch,  a 
smaller  cylinder  or  measure  of  one-twentieth,  or  even  larger^ 
or  of  some  intermediate  proportion,  may  be  employed  in- 
stead of  one  of  a  fortieth  of  the  capacity  of  the  larger  or 
working  cylinder ;  and  so  with  steam  of  any  other  given 
strength*  And  it  may  be  advisable,  that  in  a  number  of 
engines  this  should  be  the  case,  because  of  the  difficulty  of 
preventing  some  waste  of  steam  or  partial  condensation 
which  might  lessen  the  rate  of  working,  if  not  allowed  for 
in  the  size  of  the  smaller  cylinder  or  steam  measure;  or. in 
the  quantity  of  steam  admitted  directly  from  the  boiler  in^o 
the  working  cylinder,  where  no  smaller  cylinder  or  steam 
measure  is  employed :  and  in  every  case  the  engine,  when 

St  ready  for  work,  whatever  may  be  the  proportion  that 
s  been  adopted  as  intended  to  be  worked  with,  should 
have  its  power  tried,  by  altering  the  load  on  the  valve  tha( 
ascertains  the  force  of  the  steam,  in  order  that  the  strength 
of  steam  best  adapted  for  the  engine  may  be  ascertained ; 
for  it  may  turn  out  to  be  advantageous  that  the  steam 
should  be  employed,  in  particular  engines  of  an  elastic- 
force,  fomewhat  over  or  under  what  was  first  intended. 
}n  witness  w^^ereof,  8cc«  ' 
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r  read  at  the  JaslitiUe  90th  fin- 
\y  Messrs.  FouRCHOY  and  Vau- 


s  alteady  engaged  ihi:  AtientioD  of 
itier  f'oun<l  m  it  &  foeliU  ^rcuy 
liarcoal ;  Curnetle  has  diticavercu 
Girod-Chauirans  has  anmmnccil, 
nee  of  ail  acid  both  free  and  cum- 
d  to  be  of  a  putitUar  nature, 
scovcr)'  was  announced  tu  the  In. 
irds  the  end  of  tbe  year  l^,  that 
icd  ourselve*  to  cxauiinc  wilh  ac- 
:able  matter. 

1,  is,  iti  fact,  a  disease  of  the  grain 
■  husk  of  the  seed,  where  the  fa- 
hl  lo  be  found,  a  blaclc  powder, 
guitihcd  by  tbe  dangerous  quality 
\y  contact,  and  communicating  to 
;  up  blighted.  The  mnnt  etTectual 
»>aUgion,  and  preventing  the  dis- 
18,  to  wash  the  grain  with  Hme 
ilution :  without  this  precaution, 
use  among  all  well-informed  hus- 
itniformly  reproduced, 
which  our  experiments  were  made 
]irod-Chautrans,  whose  zeal  for 
nee,  and  enlightened  love  of  n»- 
own. 

lortar  of  fliol,  and  separated  from 
lunicated  to  hat  alcoliol  a  greenish 
;id  property ;  and  there  was  gepa- 
atier  ol  tlie  cnnaistence  of  butter, 
Eihcr,  also,  produced  the  sepa- 

i'mg  thus  acted  on  by  ihc  alcohol, 
eei,  and  its  peculiar  odour  of  sea- 
ith  five  times  its  weiitht  of  faoihng 
1  a  reddish  brown  colour,  a  foeliH 
□apy  quality,  and  a  decidedly  acid 
iiH'd  by  different  appropriate  re- 
.ed  to  be  the  phosphoric 
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By  washing  the  pure  blight  with  boiling  distilled  water^ 
without  treating  it  with  alcohol,  the  liquor  became  sensibly 
acid,  and  when  saturated  with  potash  yielded  a  precipitate 
of  an  animal  matter  mixed  with  phosphate  of  ammonia  and 
magnesia,  at  the  same  time  exnibiting  every  mark  of  the 
presence  of  an  alkaline  phosphate.  Thus  have  these  expe- 
riments confirmed  the  opinion  that  phosphoric  acid  exists 
uncombined  in  blieht ; ,  for  we  have  a  sufficient  proof  of 
this  in  its  fixity,  its  insolubility  in  alcohol^  its  solubility 
in  water,  and  its  precipitation  by  lime  water,  &c. 

The  water  held  in  solution,  after  the  acid  had  been  pre- 
cipitated by  potash,  a  foetid  animal  matter,  altogether  si- 
piilar  in  its  colour,  odour,  and  in  the  phsenomena  of  its 
precipitation  by  different  re-s^ents,  to  that  which  is  found 
m  water  where  the  gluten  of  flour  has  been  left  to  putrefy. 

Aflcr  the  successive  action  of  the  alcohol  and  water,  the 
blight  of  wheat  still  retained  its  foetid  odour  and  greasy  feel. 
W^en  distilled  with  a  naked  fire,  it  yielded  one^thira  of  its 
weight  of  water  containing  acidulous  acetare  of  ammonia; 
nearly  one-third  of  a  dark  orown  concrete  oil,  very  similar 
to  aaipoc&re  in  its  form,  consistence,  and  easy  fusibility ; 
also  0*23  of  a  charcoal,  which  left,  by  incineration,  a  white 
cinder  weighing  one-hundredth  part  of  the  oridnal  quan- 
tity of  blight,  and  consisting  of  three-fourths  pnosphat^  of 
i)na|nesia  and  one-fourth  phosphate  of  lime. 

We  examined  blight  without  removing  the  husk,  and 
found  that  this  had  no  influence  in  varying  the  ultimate  re- 
sult of  the  analysis. 

Wc  would  conclude,  from  the  examination  which  we 
have  just  detailed,  that  the  blight  of  wheat  contains, 

1 .  A  green  oil,  having  the  consistence  of  butter,  foetid 
and  acrid,  soluble  in  heated  alcohol  and  ether,  forming 
nearly  a  third  of  the  weight  of  the  blight,  and  eommuni- 
cating  to  it  its  greasy  feel. 

S.  A  vegeto-animal  matter  soluble  in  water,  insoluble  in 
alcohol,  and  precipitating  the  greater  number  of  the  me** 
tallic  salts  as  well  as  nut-galls.  It  forms  rather  less  than  a 
fourth  part  of  the  blight,  and  resembles  completely  the  sub- 
stance which  is  produced  by  the  putrefaction  of  gluten. 

3.  A  charcoal,  amounting  to  a  fifth  part,  which  gives  a 
black  colour  to  the  whole  mass,  and  is  at  once  the  proof 
pid  the  efiect  of  a  putrefactive  decomposition;  as  it  is  abo 
)n  garden  mould,  and  indeed  in  the  remains  of  all  putrefied 
organic  compounds. 

4.  Phosphoric  acid  in  a  free  state^  forming  only  0*004  of 

the 
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(o  give  it  the  power  of  reddening 

iliatcs  of  ammonia,  of  tnagqesia, 
roportion  of  some  thousand  p&rts. 
eat  is  only  a  residuum  of  puireficJ 
;  the  constituent  elements  of  this 
,  saccharine  titatter,  contains  only 
bislance  very  similar  to  that^wciw 
t  its  origin  from  auimal  or  vegeto- 

I  mind,  that  properties  very  aimilar 
wheat  were  prcseiiieil  to  us  durine 
!i  decomposed  by  putrefaction,  aiM 
one  approach  so  ntax  to  ihoitc  of 
t  difficult,  in  some  casea,  to  avoid 
Iced,  it  requires  consickruble  exjpe- 
:ioas  to  di&cover  the  slight  differ- 
lese  two  putrefied  matters  i  for  thcr 
;ht  shades  which  are  c»ught  wiia 

lie  tesuli5  of  this  stialysib  may  ap- 
it  the  knowledge  which  they  afford 
l^ht  serves  to  throw  but  Iitllc  light 
;iou>  quality;  which  is  now  proved 
I  that  lliere  can  no  longer  remaio 
nust  also  confess  that  these  results, 
)  consist  of  the  residuum  of  putre- 
;tely  accord  with  the  ideas  of  those 
sis  whp  regard  this  disease  as  the 
;ion  ;  for,  agreeably  to  our  aoalysio, 
isunahle  to  consider  it  as  the  effect 
itioEi,  which  may  arise  from  many 
les  the  influence  of  intisciion**, 
s  also  to  think  that  the  septic  pror 
recedes  the  formation  of  olight  in 
ng  from  contagions  or  occurring 
1  particular  the  gluten,  and  anlicJ- 
tormation  of  starch  ;  for  we  well 
f  which  no  traces  are  discoverably 
atiun  from  the  putrefaction  whicb 
jbstance  of  glutejit 

Eer  which  we  h»vt  Ia!d  bsfire  oiK  read«n, 
t  u a  vegetable  fimgiu.  If  thiibesdnutledt 
rganinaiinn  nf  theftam  beine  detUoyed  by 
fungi ,  a  iIqw  decomposiuoii  of  the  teed  putt 
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'LXVI.  J^xperimental  Inquiry  into  the  Proportion  of  the 
several  Gases  or  Elastic  Fluids  constituting  the  Atmo^ 
sphere.    By  John  Dalton*. 

In  a  former  paper  which  I  submitted  to  this  society,  *'  oii 
the  constitution  of  mixed  gases/*  I  adopted  such  propor- 
tiops  of  the  simple  elastic  fluids  to  constitute  the  atmosphere 
as  were  then  current,  not  intending  to  warrant  the  accuracy 
of  them  all,  as  stated  in  the  said  paper :  my  principal  ob- 
ject in  that  essay  was,  to  point  out  the  manner  in  which 
mixed  elastic  fluids  exist  together,  and  to  insist  upon  what 
I  think  a  very  important  and  fundamental  position  in  the 
doctrine  of  such  fluids ; — ^namely,  that  the  elastic  or  repul- 
sive power  of  each  particle  is  confined  to  those  of  its  owil 
kind ;  and  consequently  the  force  of  such  fluid,  retained  in 
a  given  vessel,  or  gravitating,  is  the,  same  in  a  separate  as. 
in  a  miited   state,  depending  upon  its  proper  density  and 
terop^fature.     This,  principle  accords  with  all  experience, 
and  I  have  no  doubt  will  soon  be  perceived  and  acknow- 
ledged by  chemists  and  philosophers  in  general ;  and  its 
application  will  elucidate  a  variety  of  tacts    which  are 
otherwise  involved  in  obscurity. 
The  objects  of  the  present  essay  are, 

1.  To  determine  trie  weight  of  each  siitople  atmo^here, 
abstractedly  ;  or,  in  other  words,  what  part  of  the  weight 
of  the  whole  compound  atmosphere  is  due  to  azote,  what 
to  oxj'gen,  &c.  &c. 

2.  To  determine  the  relative  weights  of  the  different 
gases  in  a  given  volume  of  atmospheric  air,  such  as  it  is 
at  the  earth's  surface. 

3.  To  investigate  the  proportions  of  the  gases  to  each 
other,  such  as  they  ought  to  oe  found  at  different  elevations 
above  the  earth's  surface. 

To  those  who  consider  the  atmosphere  as  a  chemical 
compound,  these  three  objects  are  but  one;  others,  who 
adopt  my  hypothesis,  will  see  they  are  essentially  distinct. 
With  fespect  to  the  first :  it  is  obvious,  that,  on  my  hypo- 
thesis, the  density  ai^d  elastic  force  of  each  gas  at  the  earth's 
fiurfacc  are  the  effects  of  the  weight  of  the  atmosphere  of 
that  gas  solely^  the  different  atmospheres  not  gravitating 
one  upon  another ;  whence  the  first  object  will  be  obtained 
by  ascertaining  what  share  of  elastic  force  is  due  to  each  ^s 
in  a  given  volume  of  the  compound  atmosphere ;  or,  which 

*  From  Manchester  Transactions,  second  leriei,  toL  i. 
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ig,  by  fioding  how  much  the  given 
inder  b  consUnt  presstire,  by  the 
^  ingredients  singly.  Thug,  if  it 
xiracling  ihe  oxygenous  gas  from 
r  air,  the  whole  wax  diminished 
j;  subject  to  a  pressure  of  30  inches 
;ht  to  be  inferred  that  the  oxyge- 
the  earth  with  a  force  of  G  incnea 

he  second  point,  it  will  be  further 
pacific  gravity  of  each  gax  ;  thai  is, 
L  given  folurae  of  each  in  a  pure 
c  pressure  and  temperatiiru.  For, 
any  given  portion  of  almoApherie 
oimd  ratio  of  its  force  and  specific 

third  ohjectj  it  may  be  observed, 
nre  specifically  the  heaviest  must 
:iickest  in  ascending,  if  the  earth's 
homogeneous  clastic  fluid  of  the 
leu  limes  the  specific  gravity,  il 
■ated  that  no  sensible  portion  of  ii 
iiimniiis  of  the  highest  mountains, 
nnosphere  of  hydrogenous  gas,  of 
i  support  a  column  of  mercur}* 
iiimmtt  of  Mount  Blanc. 
itamly  found  in  cvcr\'  portion  of 
such  quantities  as  arc  capable  of 
:otic,  oxygenous,  aqueous  vapour, 
s  probable  that  hydrogcnons  gas 
It,  but  in  so  small  proportion  as 
,ny  teat  hc  are  acquainted  with : 
ounded  in  the  large  mass  of  azotic 

^xy^enmu  and  Azotic  jUmospheres. 
•  been  used  to  determine  the  quan- 

ous  gas  and  air  over  water, 
liquid  sulphuret  of  potash  or  lime, 

n  gas  and  air  by  elcctricitv. 

o  a  solution  of  green  sutphat  or 

[■  strongly  impregnated   with  ni- 
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In  all  these  cases  the  oxygen  enters  into  combination  and 
loses  its  elasticity ;  and  if  the  several  processes  be  conducted 
skilfully,  the  results  are  precisely  the  same  from  all.  In 
all  parts  of  the  earthy  and  at  every  season  of  the  year,  the 
bulk  of  any  eiven  quantity  of  atmospheric  air  appears  to  be 
reduced  nearfy  91  per  cent,  by  abstracting  its  oxygen.  This 
fact,  indeed,  has  not  been  generally  admitted  till  lately ; 
some  chemists  having  found,  as  they  apprehended,  a  great 
difference  in  the  quantity  ot  oxygen  m  the  air  at  different 
times  and  places ;  on  some  occasions  20  per  cent,  and  on 
others  30  and  more,  of  oxygen  are  said  to  have  been  found. 
This  I  have  no  doubt  was  owing  to  their  not  understand- 
ing the  nature  of  the  operation,  and  of  the  circumstances 
iuluencing  it.  Indeed,  it  is  difficult  to  see,  on  any  hypo- 
thesis, how  a  disproportion  of  these  two  elements  should 
ever  subsist  in  the  atmosphere. 

As  the  first  of  the  processes  above  mentioned  has  been 
much  discredited  by  late  authors,  and  as  it  appears  from 
my  experience  to  be  not  only  the  most  elegant  and  expedi- 
tious of  all  the  methods  hitherto  used,  but  albo  as  correct 
as  any  of  them  when  properly  conducted,  I  shall,  on  this 
occasion,  animadvert  upon  it. 

I.  Nitrous  gas  may  be  obtained  pure  by  nitric  acid  di- 
luted with  an  equal  bulk  of  water  poured  upon  copper  or 
mercury ;  little  or  no  artificial  heat  should  be  applied. — 
The  last  product  of  gas  this  way  obtained  docs  not  contain 
any  sensible  portion  of  azotic  gas ;  at  least,  it  may  easily  be 
mt  with  less  than  2  or  3  per  cent,  of  that  gas.  It  is  pro- 
bably nearly  free  from  nitrous  oxide  also,  when  thus  ob- 
tiuned. 

9.  If  100  measures  of  common  air  be  put  to  36  of  pure 
nitrous  gas  in  a  tube  3'lOths  of  an  inch  wide  and  5  inches 
long,  aUer  a  few  minutes  the  whole  will  be  reduced  to  79 
or  80  measures,  and  exhibit  no  signs  of  either  oxygenous 
or  nitrous  gas. 

3.  If  100  measures  of  common  adr  be  admitted  to  72  of 
nitrous  gas  in  a  wide  vessel  over  water,  such  as  to  form  a 
thin  stratum  of  air,  and  an  immediate  momentary  agitation 
be  used,  there  will,  as  before,  be  found  79  or  80  measures 
of  pure  azotic  gas  for  a  residuum. 

4.  If,  in  the  last  experiment,  less  than  72  measures  of 
nitrous  gas  be  used,  there  will  be  a  residuum  containing 
oxygenous  gas ;  if  mare,  then  some  residuary  nitrous  gas 
wi\\  be  found. 

These  facts  clearly  point  out  the  theory  of  the  process  : 
the  elements  of  oxygen  may  combine  with  a  certain  portion 

of 
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twice  that  portion,  but  wilh  no 
In  the  ibrmer  case  nitric  acid  is  tht 
[>us  acid :  but  as,  both  these  may  be 
,  one  part  of  the  oxygen  goittg  to 
I  another  to  two,  the  i)U3iility  of 
Duld  be  variable;  iroru  3fi  to  79 
ir.  This  u  the  principal  cause  of 
so  much  appeared  in  ihi;  results  of 
:U.  In  fact,  all  the  gradation  in 
from  36  to  72  may  actually  be  ob- 
atr  of  the  same  purity  :  the  wider 
xture  is  made  in,  the  ciuic^cr  the 
and  the  more  exposed  to  w«,tCT,  the 
nitrous  acid,  and  the  less  of  nitric, 

■  the  purpose  of  eudiometry,  thcre- 

I  form  nitric  acid  or  nitrous  «hoHy, 
f  the  other.  Of  these  the  formir 
nents  to  be  most  easily  and  most 
order  to  tins,  a  narrow  tube  is  iie- 

widc  enough  to  let  air  pass  naier 
ic  to  be  ngitated,  is  best.  I^t  httis 
i  sufficient  to  form  nitric  acid  be 
us  gas ;  let  no  agitation  be  ut>Dd  ] 
utinn  appears  to  be  brer  for  s  mo- 
^as  be  transferred  to  another  tube, 
ut  any  further  diminution  of  con- 
)f  the  loss  wiii  be  doe  to  owcen. — 
casary  to  prcvem  the  nitric  acid 
ith  the  water,  from  absorbing  the 
gas  to  form  nitrous  acid, 
a  good  test  of  the  proportion  of 
re.  provided  the  liquid  be  not  more 
fur  the  gas  (atmospheric  air) :  if 
lerc  is  a  portion  of  azotic  gas  int- 
n  in  quantity, 

try  accurate  as  well  as  elegant  and 
0  hlonge,  100  oxygen  require  1 96 
iccording  to  Davy,  192  ;  out  from 
\'alions  of  my  own,  185  are  Buffi- 
ir  I  always  find  CO  per  cent,  dimi- 

II  excess  of  hydrogen  ;  chat  is,  loo 
drogen  become  100  after  the  ex- 
s  found  in  tlie  residuum  :  here  91 
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t.  Of  the  JVeight  of  the  Aqueotti  Vapour  Atmosphere. 

I  have,  irt  A  former  essay,  (Maiichester  Mem.  vol.  v« 
p.  2^  page  539,)  given  a  taole  of  the  fofce  of  vapour  in 
vacuo  for  every  degree  of  temperature,  determined  oy  ex-" 
periment,  dnd  in  the  sequel  of  the  essay  h^ve  shown  that 
the  fofcie  of  vapour  in  the  atmosphere  is  the  very  sdme  as  in 
vacuo,  whfen  they  are  both  at  their  utmost  fdr  any  given 
temperature.  To  (jind  the  force  of  aqueous  vapour  in  the 
atmosphere,  therefore,  we  have  nothing  more  to  do  than 
to  find  that  degree  of  cold  at  which  it  begins  to  be  don- 
densed,  aild  opposite  to  it  in  the  table  above  iheiltioned 
will  be  found  the  force  of  vapour.  From  the  various  facts 
mentioned  in  the  essay,  it  is  obvious,  that  vapour  con- 
tracts no  chemical  union  with  any  of  the  gases  in  the  at- 
mosphere; this  fact  has  since  been  eriforced  in  the  Aunales 
d^  Chimie,  vol.  xlii.  by  Clement  and  Desorme. 

M.  De  Saussure  found  by  an  excellent  experiqnictlt,  that 
dry  air  of  64°  will  admit  so  much  vapour  as  to  increase  its 
elasticity  fx^\\, — ^Thls  I  have  repeated  nearly  in  his  man- 
ner, ana  found  a  similar  result.  But  the  table  he  has  given 
us  of  aqueous  vapour  at  other  temperatures  is  very  far 
Wrong,  especiially  at  temperatures  distant  from  64°. — ^The 
numbers  were  not  the  result  of  direct  experiment,  like  the 
one  above.— If  we  could  obtain  the  temperatures  of  all 
parts  of  the  earth's  surface,  for  any  given  time,  a  mean  of 
them  would  probably  be  57°  or  58°.  Now,  if  wc  may  sup- 
pose fhe  force  of  vapour  equivalent  to  that  df  55^,  at  a 
medium,  it  will,  from  the  table,  be  =  to  '443  of  mercury, 
or  nearly  ^\^\\\  of  the  whole  atmosphere.  This,  it  will  fee 
perceived,  is  calculated  to  be  the  weight  of  vapour  in  the 
whole  atmosphere  of  the  earth.  If  that  incumbent  over 
any  place  at  any  time  be  required,  it  may  be  found  as  di- 
rected above. 

3.  Of  the  JlVight  of  the  Carlonic  Acid  Atmosphere. 

From  some  observations  of  Humboldt,  I  was  led  to  ex- 

[)cct  about  T-J-ydth  part  of  the  weight  of  the  atmosphere  to 
)e  carbonic  acid  gas :  but  I  soon  found  that  the  proportion 
was  immensely  overrated.  From  repeated  expenments,  all 
nearly  agreeing  in  their  results,  and  made  at  different  sea- 
sons of  the  year,  I  have  found,  that  if  a  glass  vessel  filled 
with  102,400  grains  of  rain  water  be  emptied  in  the  open 
air,  and  1S5  grains  of  strong  lime  water  be  poured  in,  and 
the  mouth  then  closed ;  by  sufiicieut  time  and  agitation, 
the  whole  of  the  lime  water  is  just  saturated  by  the  acid 
Vol.  23.  No.  92.  Jan,  I8O6.       Z  gat 
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he  used  caustic  alkali  as  the  absorbent,  which  wouM  extraol 
the  carbonic  acid  as  well  as  the  aqueous  vapour  from  the 
air*  From  the  experiments  of  Pictet  and  Watt>  I  deduce 
the  specific  gravity  of  aqueous  vapour  to  be  ^61  and  ,€?  re* 
spectively.  Upon  the  whole^  therefore,  it  is  probable  that 
s7  is  very  nearly  ^curate. 

We  have  now  sufficient  data  to  form  tables  answering  to 
the  two  first  objects  of  our  inquiry* 

I.  Table  of  the  Weights  of  the  different  Gases  constituting 

the  Atmosphere. 

Inch,  of  mercury. 
Azotic  gas         -  -  -     23*36 

Oxygenous  gas     -  -       -       6*18 

Aqueous  vapour         -  -         '44 

Carbonic  acid  gas     -  -        *02 

30-00 

II.  Table  of  the  proportional  Weights  of  the  different  Gases 
in  a  given  Volume  of  Atmospheric  Air,  taken  at  the  Sur^ 
face  of  the  Earth. 

per  cent. 

Azotic  gas      -  -             -  75*55 

Oxygenous  gas  -                -  23*32 

Aqueous  vapour  -          -       1*03* 

Carbonic  acid  gas  -  — •  ID , 

100-00 

III.  On  the  Proportion  of  Gases  at  different  Elevations, 

M.  fiertholiet  seems  to  think  that  the  lower  strata  of  the 
atmosphere  ought  to  contain  more  oxygen  than  the  upper^ 
because  of  the  greater  specific  gravity  of  oxygenous  ga?^ 
and  the  slight  affinity  of  the  two  gases  for  each  other.  (See 
Anna),  de  Chimie^  torn,  xxxiv.  p.  85.)  As  I  am  unable  to 
conceive  even  the  possibility  of  two  gases  being  held  toge- 
ther by  affinity,  unless  their  particles  unite  so  as  to  form 
one  centre  of  repulsion  out  of  two  or  more  (in  which  case 
they  become  one  gas),  I  cannot  see  why  rarefaction  should 
either  decrease  or  increase  this  supposed  affinity.  I  have 
little  doubt,  however,  as  to  the  fact  of  oxygenous  gas  ob- 
serving a  diminishing  ratio  in  ascending ;  for,  the  atmo- 
spheres being  independent  on  each  other,  their  densities  at 
different  heights  must  be  regulated  by  their  specific  gravi- 

*  The  proportion  of  aqueous  vapour  must  be  understood  to  be  Ytriable 
for  any  one  place:  the  others  are  permanent,  or  nearly  so. 
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iiicatc  those  shocks  termed  electric^  although  the  feeling  is 
very  difTercnt  from  that  which  is  occasioned  by  the  ais- 
charee  of  a  Leyden  phial.  Having  at  hand  no  other  work 
besides  that  of  Aldini,  in  which  he  has  combined  into  one 
view  the  beautiful  researches  of  Geoffroy  with  those  of 
Spallanzani  and  Galvani,  we  shall  not  have  it  in  our  power 
to  compare  our  own  labours  with  those  of  preceding  phi- 
losophers. 

!•  Although  the  power  of  the  torpedo  cannot  be  com- 
pared to  that  of  the  gynmotus,  it  is  not  less  capable  of  oc- 
casioning disagreeable  sensations.  A  person  much  in  the  . 
custom  of  receiving  electric  shocks,  supports  with  some 
difficulty  the  shock  of  a  torpedo  14  inches  lonjg,  and  m  a 
state  of  perfect  vigour.  The  gymnotus  communicates  its 
influence  under  water,  unless  when  much  weakened, 

M.  Gay-Lussac  has  observed,  that  the  action  of  the  tor- 
pedo in  this  condition  is  not  perceptible  until  it  is  raised 
above  the  surface  of  the  water.  It  is  with  this  fish,  as  with 
frogs  on  which  Galvanic  experiments  are  made :  the  cir- 
cumstances under  which  the  contraction  takes  place,  vary 
according  to  the  degree  of  excitability  in  the  organs. 

Q,  1  have  remarked,  while  in  South  America,  that  the 
gymnotus  gives  the  most  frightful  shocks  without  making 
any  external  motion  of  the  eyes,  head,  or  fins  :  it  moves  no 
more  than  one  person  communicating  an  idea  or  sensation 
to  another.  But  the'^torpedo,  on  the  contrary,  moves  its 
pectoral  fins  in  a  convulsive  manner  before  each  shock  ; 
and  the  violence  of  the  stroke  is  always  proportioned  to  the 
extent  of  the  surfcice  of  contact. 

3.  The  organs  of  the  torpedo,  or  g^'mnotus,  cannot  be 
discharged  by  us  at  will,  like  a  Leyden  phial  or  a  Galvanic 
pile  5  nor  does  the  cleciric  fish  uniformly  communicate  a 
shock  when  touched.  It  must  be  irritateu  that  it  may  give 
its  stroke ;  for  this  action  depends  upon  the  will  of  the 
animal,  which  in  all  probability  does  not  always  keep  its 
electric  organs  charsjed :  it  charges  them,  however,  with 
astonishing  celerity, 'and  is  thus  able  to  give  a  long  series 
of  shocks. 

4.  The  shock  is  felt,  provided  ihe  animal  is  disposed  to 
give  it,  when  a  single  finger  is  applied  to  a  single  surface  of 
the  electric  organs  ;  or  wlicn  the  two  hands  are  placed  one 
on  the  upper  and  the  other  on  its  under  surface  at  the  same 
lime.  And  in  either  of  these  cases  the  shock  is  equally 
communicated,  whether  the  person  be  insulated  or  not. 

5.  If  a  person  while  insulated  touches  the  torpedo  with 
his  finger,  it  is  indispensably  necessary  that  the  finger  be  in 
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each  other's  left  hands^  plunge  a  pointed  piece  of  metal  into 
a  drop  of  water  placed  upon  an  insulating  body. 

12.  By  substituting  flame  instead  of  a  drop  of  water^  the 
communication  is  interrupted,  and  no  sensation  is  expe- 
rienced until  the  two  pieces  of  metal  touch  each  other 
within  the  flame.  . 

13.  We  must  also  observe  that  no  shock  will  take  place 
cither  in  air  or  under  water,  unless  we  immediately  touch 
the  body  of  the  electric  flsh.  They  are  unable  to  give  thtir 
stroke  through  a  layer  of  water,  however  thin ;  a  fact 
which  is  the  more  remarkable,  as  we  know  that  in  Galvanic 
experiments,  where  the  frog  is  placed  under  water,  it  is 
suflicient  to  bring  the  silver  forceps  near  to  the  muscles, 
and  that  the  contraction  takes  place  when  the  layer  of  water 
interposed  is  one  or  two  millimetres  in  thickness. 

Such,  my  respected  friend,  are  the  principal  observations 
which  we  nave  made  upon  the  torpedo.  Experiments  4th 
iuid  ]  0th  prove  that  the  electric  organs  of  these  animals 
manifest  no  tension  or  excess  of  charge.  We  should  rather 
be  inclined  to  compare  their  action  to  a  chain  of  small 
Leyden  phials  than  to  the  pile  of  Volta.  As  some  commu- 
nication is  always  necessary  for  the  occurrence  of  a  shock, 
and  having  received  strokes  from  the  gymnotus  througli 
very  dry  cords,  I  conclude  that  in  the  case  where  this 
powerful  animal  appeared  to  give  these  violent  shocks  with- 
out the  existence  of  any  communication,  it  must  have 
arisen  from  my  impeifect  insulation.  If  the  torpedo  acts 
by  poles,  by  an  electrical  equilibrium  which  tends  to  re- 
establish itself,  experiments  5th  and  6th  seem  to  prove  that 
these  poles  eiyist  near  one  another  upon  the  same  surface  of 
the  organ :  for  we  feci  the  shock  by  touching  a  single  sur- 
face with  the  finger.  A  plate  interposed  between  the  hand 
and  the  organ  (6.)  re-establishes  of  itself  the  equilibrium, 
and  the  hand  which  supports  this  plate  feels  nothing,  be- 
cause it  is  out  of  the  current  of  the  electric  influence.  But 
if  we  suppose  a  number  of  poles  of  different  descriptions 
upon  each  surface  of  the  organ,  why  is  it  that,  by  cover- 
ing these  with  two  metallic  plates  the  edges  of  which  do 
not  touch,  and  placing  the  hands  upon  these  plates,  the 
eqeiilibrium  is  re-established  through  the  medium  of  the 
arms  ?  Wherefore,  it  may  be  :isked,  does  not  the  positive 
electricity  of  the  inferior  surlacc  seek,  at  the  moment  of 
explosion,  the  negative  electricity  of  the  neighbouring  pole  ? 
and  wherefore  does  it  find  it  only  in  the  superior  surface  of 
the  electric  organ  ?     These  diflSculties  are  perhaps  not  in- 
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tclions  of  ihc  Royal  Society  of  -I 
t  contain  tlif  following  papers  ; 
!  on  a  Diurnnl  Variation  ot  the 
pics.  By  J.  Ilorsbiirgh,  Eat]. — 
K-e  ifi  the  Magnetic  Needle,  on 
sing  from  an  Alteration  in  the 
d.  By  Matthew  nUiJcrs,  Esq. 
y's  Ship  Investigator. — 3.  TTic 
nic  ui'  the  Bones  of  the  Organ 
II  a  comparative  View  of  its 
Tercnt  Animals.  By  Anthony 
.  On  an  Artificial  Substance 
)al  characleristic  Properties  of 
iett,Es(i.  F.k.S.— a.TheCase 
whom  the  Ovariawere  deficient. 
,S. — 6.  A  Description  ofMsl- 
f  an  Infant.  By  Mr.  Ht^h 
1  a  Method  of  analysing  Stones 
'  means  of  the  Boracic  Acid. 
F.U.S. — 6.  On  the  Direction 
of  the  Sun  and  Solar  System. 
D.  I'.H.S.— (f.  OniheRepro- 
lonias  AndfLw  Knight,  Esq. 
u  of  Two  Mummies  of  the 
h  was  in  a  remarkably  perfect 
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State.  By  John  Pearson,  Esq.  F.R.S. — 11.  Observations 
on  the  singular  Figure  of  the  Planet  Saturn.  By  Williaoi 
Herschel,  LL.D.  F.R.S. — 12.  On  the  Magnetic  Attrac- 
tion of  Oxides  of  Iron.  By  Timothy  Lane,  Esq.  F.R.S. 
— 13.  Additional  Experiments  and  Remarks  on  an  Artifi- 
cial Substance^  whiich  possesses  the  principal  charac- 
teristic Properties  of  Tannin.  By  Charles  Hatchett^  Esq, 
F.R.S. — 14.  On  the  Discovery  of  Palladium,  with  Ob- 
servations on  other  Substances  found  with  Platina.  By 
William  Hyde  Wollaston,  M.D.  F.R.S.— 15.  Experi- 
ments on  a  Mineral  Substance,  formerly  supposed  to  be 
Zeolite,  with  some  Remarks  on  Two  Species  of  Urari-glim^ 
mer.     By  the  Rev.  William  Gregor. 

Several  of  the  above  papers  have  been  laid  before  ouf 
readers  in  our  last  and  in  the  present  number. 

The  Royal  Society  of  Edinburgh  has  published  the  con- 
clusion of  its  5th  voliune.  It  contains  the  following  pa- 
pers :  1 .  On  the  Origin  aiid  radical  Sense  of  the  Greek 
Prepositions.  By  Mr.  James  Bonner. — 2.  Experiments  on 
the  Contraction  of  Water  by  Heat,  at  low  Temperatures. 
By  Dr.  Thomas  Charles  Hope  (published  in  our  present 
volume,  p.  153). — 3.  llie  History  of  the  Society,  consist- 
ing of  the  following  Articles : — Diurnal  Variations  of  the 
Barometer.  By  Mr.  Playfair. — Aurora  Borealis  observed  in 
Day-Light.  By  the  Rev.  Dr.  Patrick  Graham. — Phasno- 
xnenon  of  Two  Rainbows  intersecting  one  another.  By 
Mr.  Playfair. — On  the  Combustion  of  the  Diamond.  By 
Sir  George  Mackenzie,  Bart. — Remarks  on  the  Basalts  of 
the  Coast  of  Antrim.  By  the  Rev.  Dr.  Richardson. — Rule 
for  reducing  a  Square  Root  by  a  continued  Fraction.  By 
James  Ivory,  Esq. — Singular  Variety  of  Hernia.  By  Mr. 
Ri^ssel. — Concerning  the  Chartreuse  of  Perth.  By  the 
Abb6  Mann. — Explanation  of  the  Old  Word  Skull  or  Skoll. 
By  the  Rev.  Dr.  Jamieson. — Biographical  Account  of  the 
late  Dr.  James  Hutton.  By  Mr.  Playfair. — Minutes  of 
the  Life  and  Character  of  Dr.  Joseph  Black.  By  Dr.  Fer- 
guson.— Appendix. — List  of  Members  elected  since  the 
Publication  of  the  last  Volume. — List  of  Donations, 


The  Literary  and  Philosophical  Society  of  Manchester, 
to  which  the  philosophical  world  was  before  indebted  for  a 
number  of  valuable  papers  published  at  different  periods,  in 
five  volumes,  has  just  published  another  volume,  being  the 
first  of  a  new  series.  Its  contents  are : — I .  An  Essay  Phy- 
siological and  Experimental  on  ihe  Effects  of  Opium  on  tne 
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liam  Alexander,  M,D. — 3.  On 
cicnt  E(>ic  Poem.     By  ihe  Kev. 

ObsL-rvationa  on  ihc  Kficct  of 
I  of  Animals.  By  Mi-.  B.  Gibwil. 
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hn  Oalton. — g.  A  DescrintioR  of 
£  or  Indian  Rubber;  with  some 
'  the  Elasticity  of  this  Substance. 
By  Mr.  John  Goiigh. — 10.  An 
i?i«Hi  Gases,  and  ou  tbc  State  of 
e.  BvMr.  J.  Gough. — 11,  Oq 
UicSEulis  of  Animals.  By  Mf . 
Moral  Influence  of  tlislory.  By 
.S. — 13.  Reflections  Dti  flistoiy 
it  and  Modern,  By  John  Ha]- 
td  Moral  Philowpby}  and  lh« 
phiitin^  in  both.  By  the  Rev. 
A  Reply  to  Mr.  Dalton's  Objec- 
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By  Mr.  John  Cough.— 16,  Re- 
*'o  Essays  on  the  Doctrine  of 
CBSor  Schniidi's  Experiments  on 
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;  shorliy  to  lay  before  the  public, 
ly  pmve  hi"h!y  useful  to  calico 
join  a  translation  of  the 

SCIiCTUS. 

li.t  years,  made  the  art  of  dyeing 
ibject  of  my  laboius,  1  have  suc- 
isidt-rable  number  of  new  mor- 
ust  bcauliiiit  and  lasting  colours 
1  linen  goods ;  likewise  in  pro- 
or  copptT-pUlc  priming,  and  a 
d  shades,  for  pencilling,  which. 
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in  regard  to  beauty  and  quality,  will  leave  but  little  room 
for  further  exertions. 

The  time  bestowed  on  these  objects,  and  the  expenses 
required  for  numberless  trials,  impose  upon  me  the  duty 
of  endeavouring  to  obtain  a  moderate  restitution  for  both. 
I  have  therefore  resolved  to  publish  my  discoveries  under 
the  title  of  '^  Discoveries  and  Inventions  for  preparing 
new  Mordants  for  Cotton  and  Linen,  iii  order  to  produce 
beautiful  and  lasting  Colours ;  with  Instruction  for  pro- 
ducing genuine  Colours  both  for  Block  and  Copper-plate 
Printing,  as  also  for  Pencilling  in  all  Shades/'     | 

The  whole  will  be  divided  under  the  following  heads ; 

1  •  Instructions  for  determining  and  preparing  such  sub* 
stances  as  are  required  for  the  production  of  new  mordants^) 
and  colours  for  printing  and  pencilling. 

2.  Instructions  for  compounding  new  mordants. 

3.  Instructions  for  com[)oundin^  genuine  and  beautiful 
colours  for  printing  in  all  tints  and  shades. 

4.  Instructions  for  compounding  genuine  and  beautiful 
colours  of  all  tints  for  pencilling. 

To  those  who  confide  in  mv  abilities  and  character,  I 
offer  this  work,  by  way  of  suoscription,  at  the  price  of 
three  guineas;  ana  at  the  expiration  of  March  1806  the 
subscription  will  be  closed,  when  the  printing  of  it  will 
take  place,  and  the  price  to  non-subscribers  will  then  be 
five  guineas. 

Berlin,  S.  F.  HeRMBSTABDT. 

Pec.  13,  1805. 

Subscribers  in  London,  or  other  parts  of  Britain,  are  re- 
quested to  apply,  post  paid,  to  Mr.  J.  Hunneman,  No.  6, 
Frith-street,  Soho,  where  subscriptions  will  be  received, 
and  proper  receipts  given.  Such  as  are  not  masters  of  the 
German  language,  are  informed  that  a  translation  of  the 
above  work  will  oe  undertaken  by 

J.  Hunneman. 


LXIX.  Proceedings  of  Learned  Societies. 

ROYAL  SOCIETV  OF  LONDON. 

vJn  the  evening  of  Thursday,  the  9ih  instant,  this  society 
assembled  after  the  Christmas  holidays,  the  right  honoura- 
ble Sir  Joseph  Banks,  hart,  president,  in  the  chair.  A  sum- 
mary of  Mr.  Brande's  experiments  on  guaiacum,  as  men- 
tioned in  our  last  month's  report,  was  read.     In  lOO  grains 
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^^  c  may  shortly  expect  to  pos- 
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nuicnccd  the  reading  of  a  letter 
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to  two  wheels,  one  of  which  was  horizontal,  atid  the  other- 
vertical,  turned  by  a  rivulet  that  runs  through  bis  garden* 
One  of  these  wheels  performed  130  and  the  other  d50 
rotations  in  a  minute ;  a  velocity  which  rendered  the  power- 
of  gravitation  equal  on  both  sides  of  the  seed,  and  pro- 
duced, as  the  author  had  expected,  the  protrusion  of  roots* 
and  elongation  of  ^erms  in  all  directions.  From  several 
very  decisive  experiments  to  elucidate  this  fact,  he  con- 
cludes, contrary  to  Du  iramel,  that  gravitation  is  the  sole 
cause  of  the  descent  of  roots  and  ascent  of  germs,  and  that 
both  diverge  in  all  directions  when  under  the  influence  of 
equal  pressure.  His  observations  also  refiite  the  too  com- 
mon notion  that  the  roots  of  plants  have  an  affinity  for 
water,  or  rather  that  water  attracts  them  from  their  accus" 
tomed  direction  by  the  nutriment  which  it  affords.  Mr.  K. 
confirms,  however,  the  generally  received  opinion  of  the 
affinity  of  plants  for  light.  On  the  reputea  tap-root  of 
oaks  he  observes,  that,  after  examining  above  2000  trees, 
not  one  of  which  had  such  a  root,  he  thinks  he  shall  be 
pardoned  for  concluding  that  it  has  no  existence.  Of  these 
interesting  experiments  we  shall  only  observe,  that,  al- 
though the  naturalist  has  carefully  noted  the  time  taken  by 
the  cfiffcrent  seeds  to  crcrminale  in  the  horizontal  and  ver- 
tical wheels,  he  has  not  mentioned  whslt  time  would  have 
been  necessary  for  the  same  purpose  in  similar  earth  sub- 
ject to  the  usual  effect  of  gravitation.  Such  a  comparison 
made  with  seeds?  of  all  the  different  qualities  capable  of  ve- 
getating, niight  develop  some  facts  important  to  our  pre- 
sent system  of  husbandry.  On  the  same  evening  also  com- 
menced the  rcadinir  of  a  *'  Third  Communication  on  Arti- 
ficial  Tannin,  bv  Mr.  Ilalchett.*' 

Januarv  23,  the  right  honourable  the  President  in  the 
chair.  Contiiuialion  of  the  above  communication.  Mr. 
Ha»chett  found  that  all  gums,  resins,  and  balsams,  yield 
this  artificial  tanning  substince  on  being  treated  with  nitric 
acid,  as  observed  in  his  preceding  papers,  ft  appears  that 
all  these  substances  yield  at  one  operation  a  certain  quantity 
of  this  matter ;  but  if  the  process  be  continued  too  long 
the  product  is  destroyed,  the  same  as  the  natural  tannin  is 
by  nitric  acid.  Mr.  Hatchett  was  not  able  to  ascertain 
either  the  specific  quantity  produceable  at  once,  nor  the 
precise  time  requisite  to  disengage  the  greatest  possible 
quantity  without  injuring  the  entire  product.  The  author, 
animated  with  this  complete  success  on  resinous  substance^*, 
has  pursued  his  researches  on  a  vast  variety  of  vegetable 
productions  ^  whence  it  appears,  that  almost  all  vegetables, 

after 
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this  most  tiseful  metal.  In  that  case^  the  antient  import- 
ance and  use  of  English  tin  must  have  been  much  greater 
than  hitherto  supposed.  But  there  is  a  more  modem  use  of 
this  alloy^  which  antiquaries  have  almost  wholly  overlooked 
or  very  imperfectly  understood,  and  to  which  we  should 
beg  leave  to  call  their  attention :  we  mean  those  engraved 
plates  on  tomb-stones,  and  sarcophagi,  vulgarly  called 
brass,  and  many  of  them  actually  are  of  that  metal ;  but 
there  are  more,  especially  of  those  made  in  the  ]^h,  13th, 
and  14th  centuries,  of  this  gun-metal,  or  an  alloy  of  copper 
and  tin.  The  churches  at  St.  Albans  *,  Watford,  &c.  and 
almost  all  parts  of  England,  contain  tombs  decorated  with 
these  plates,  supposed,  perhaps  erroneously,  to  be  of 
Flemisn  manufacture.  It  is  not  improbable,  indeed,  that 
those  which  are  made  of  brass,  and  which  are  almost  en- 
tirely consumed  with  rust,  may  be  of  foreign  origin,  while 
those  made  of  copper  and  tin  hate  withstood  the  action  of 
the  humid  atmosphere  of  vaults  upwards  of  four  centuries, 
without  any  indication  of  oxidation  or  consumption  by 
nist. 

On  the  same  evening  the  indefatigable  Mr.  Lysons  fur- 
nished some  curious  items  respecting  the  origin  and  history 
of  sugar.  It  appears  that  the  antients  had  nothing  but 
honey  J  and  that,  till  about  the  year  620  of  tlie  present 
aera,  sugar-cane  was  wholly  unknown.  The  discovery  is 
ascribed  to  a  Venetian,  who  called  it  cane-honey.  It  is  not 
above  200  years  since  refined  sugar  was  first  introduced  into 
Europe  from  Chma  by  the  Portuguese  and  English. 

January  16,  the  vice-president,  sir  H.  C.  Endefield, 
Hart,  in  the  chair.  Several  curious  extracts  from  his  ma- 
jesty's records  in  the  Tower,  by  Mr.  Lysons,  were  read,  on 
the  prices  of  drugs  and  medicines  during  the  reigns  of  the 
first  Edwards. 

January  23,  the  right  honourable  the  earl  of  Leicester, 
president,  in  the  chair.  A  letter  from  Mary  de  Medicis, 
queen  of  France,  to  her  daughter,  Henrietta  Maria,  queen 
of  Charles  the  First,  was  exhibited  by  Dr.  Garthsliore.  It 
contained  nothing  particular,  but  merely  a  recommenda- 
tion of  the  bearer  to  her  daughter's  attention.  According 
to  the  usage  of  that  period  (1636)  it  was  sealed  with  two 
seals  united  by  a  narrow  tape  or  ribbon.  Several  other 
miscellaneous  letters  were  read,  but  which  were  of  a  na- 
ture and  importance  that  do  not  call  for  particular  notice. 

•  Scff  Brayicy's  Beauties  of  England  and  Wales. 
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3.  They  have  received  upon  the  question, — '^  What  is 
at  present  known  of  the  causes  which  occasion  the  corrup- 
tion of  stagnant  water  ?  and  are  we  able  to  discover,  from 
the  knowledge  we  possess  upon  this  subject,  or  from  any 
thing  that  can  be  proved  by  clecisive  experiments,  the  most 
effectual,  and  at  the  same  time  innocent,  means  of  prevent- 
ing the  corruption  of  stagnant  water?"  two  memoirs ;  the 
one  in  Dutch,  having  for  motto,  Neque  vero  negligent iam^ 
&c.  Hipp.;  the  other  in  French,  having  as  motto,  Magnam 
art  is  partem,  &c.  Hipp.  They  have  determined  to  repeat 
the  question.  The  answer  to  be  given  in  before  the  1st  of 
November  1806. 

4.  They  have  received  upon  the  question, — ^^What  light 
has  the  new  chemistry  thrown  upon  the  physiology  of  the 
human  body?"  a  memoir  in  Dutch,  having  for  motto, 
Fita  hrevisj  ars  langQy  &c.;  which  was  judged  too  super- 
ficial to  receive  the  prize. 

They  have  received  also'  upon  this  question^  and  upon 
the  two  following : 

5i  **  How  far  has  the  light  thrown  by  the  new  chemistry 
upon  the  physiology  of  the  human  body  contributed  to  im- 
prove the  knowledge  of  certain  diseases  ?  and  what  useful 
conseauences,  in  any  degree  confirmed  bjr  experience,  can 
we  deduce  from  it  in  the  practice  of  medicine  ?" 

6.  **  How  far  has  the  new  chemistry  tended  to  furnish 
precise  notions  with  regard  to  the  actions  of  certain  external 
and  internal  remedies  which  have  been  either  long  in  use  or 
revived  anew  ?  and  what  advantages  can  we  de^Ive  from  a 
more  exact  knowledge  of  these  actions  in  the  treatment  of 
certain  diseases?"  memoirs  in  French,  having  for  motto^ 
Est  modus  in  rebus. 

The  society  have  determined  to  propose  the  following 
questions:  candidates  to  deliver  their  answers  by  tliclst  of 
November  1 806  : 

^^  1.  How  far  has  chemistry  explained  the  principles  or 
component  elements  of  plants,  and  more  especially  of  such 
as  furnish  food  ?  and  what  conclusions  can  we  draw,  cither 
from  the  knowledge  which  we  already  possess  upon  this 
subject,  or  from  what  we  can  discover  by  experiment  j  aided 
by  our  knowledge  of  pl^ysiology,  with  regard  to  the  vege- 
tables which  are  best  suited  to  the  support  of  the  human 
body  both  in  health  and  in  some  diseases  ?" 

*^  2.  Are  we  enabled,  by  our  present-^knowleelge  of 
the  elements  composing  the  food  of  animals,  to  explain 
satisfactorily  the  origin  of  the  several  principles  or  consti- 
tuent parts  of  the  human  body  \  as  for  example,  of  the  cal- 
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introduced  with  advantage  ?  and  what  foreign  plants  might 
be  profitably  cultivated  in  the  more  barren Jind  waste  lands 
of  this  republic^  with  a  view  to  the  extraction  of  dye3  ?'* 

The  society  repeat  again,  that  according  to  the  decree 
passed  in  the  anniversary  sitting  of  1798,  they^  will  con- 
sider at  each  anniversary  sitting  the  papers  that  have  been 
communicated  since  the  last  meeting,  which  are  not  an- 
swers to  questions  proposed  by  the  society ;  and  that  if 
there  be  found  amon^  them  one  treating  of  some  branch  of 
physics,  or  natural  history,  which  merits  a  particular  re- 
ward, they  will  adjudge  to  that  memoir,  or,  if  there  be 
several  of  them,  to  the  paper  which  shall  appear  most  in* 
teresting,  a  silver  medal  having  the  usual  device  of  the 
society,  and  in  addition  a  gratification  of  ten  ducats. 

The  answers  may  be  m^e  in  Dutch,  French,  Latin,  or 
German,  but  only  in  Roman  characters  :  they  must  be 
accompanied  by  a  sealed  letter  containing  the  name  and 
address  of  the  author,  and  sent  to  M.  Van  Marum^  secre- 
tary to  the  society. 

The  prize  destmed  for  the  memoir,  which  in  the  opinion 
of  the  society  shall  contain  the  best  answer  to  any  one  of 
the  Questions  above  mentioned,  is  a  gold  medal,  having  the 
usual  device  of  the  society,  and  on  the  border  the  name  of 
the  author,  with  the  year  in  which  he  received  the  prize,  or 
thirty  ducats,  at  the  option  of  the  person  to  whom  the  me- 
dal shall  have  been  decreed. 

LXX.  Intelligence  and  Miscellaneous  Articles. 

VACCINATION. 

15y  a  calculation  of  ten  years  from  January  1st  1791  to 
January  1st  1801,  it  appears  that  the  average  number  of 
deaths  at  Vienna  was  14,600,  out  of  which  were  835  chil- 
dren of  the  small-pox.  In  1801,  the  period  in  which  vac- 
cination began  to  be  introduced,  out  of  15,101  only  164 
children  feil  victims  to  the  small-pox:  in  1802,  out  of 
14,523  only  61  :  in  1803,  the  number  out  of  14,385  was 
only  27  :  and  in  1804,  out  of  14,035,  no  more  than  2. 

At  one  of  the  late  meetings  of  the  original  Vaccine  Pock 
Institution,  Broad-street,  Golden- square,  the  subject  of 
the  antivaccine  publications  was  discussed  ;  and  it  was  de- 
termined, that  whatever  unfortunate  events  mi^ht  have 
occurred,  the  practice  at  this  institution  was  uniiornily  as 
favourable,  with  regard  to  the  fact  of  security  against  the 
small-pox^as  could  be  expected  from  variolous  inoculation. 
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T:ar3nce  of  the  small-pox. 
lonial  for  the  purpose  of  claim. 

George  Pearson-,  M.D. 

Thomak  Nelson,  M.D. 

Jijhn  DonATT,  Surgeon. 
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qOMET. 

On  the  22d  of  October,  M.  Huth,  of  Frankfort  on  the 
Oder,  at  three  o'clock  in  the  morning,  discovered  a  comet 
in  the  bindermost  foot  of  the  Great  Bear,  betwixt  the  stars 
V  and  0.  It  could  hardly  be  seen  with  the  naked  eye,  but 
was  very  visible  with  a  common  telescope.  In  size  and 
brightness  it  resembled  the  great  nebulous  spot  in  Andro- 
meda, except  that  it  was  almost  circular,  ^i  four  A.  M. 
its  right  ascension  was  about  166*^  30%  with  30®  4(/  de- 
clination north;  and  in  an  hour  after,  the  former  was  166^ 
32',  and  the  latter  33°  32^  Its  course  is  therefore  southerly, 
and  somewhat  westerly.  When  magnified  350  times,  it 
did  not  show  any  nucleus. 

The  same  comet  was  discovered  on  the  following  day  by 
professor  Bode,  at  Berlin,  between  two  and  three  o  clock  in 
the  morning,  at  (^  of  the  Great  Bear.  Right  ascension 
1 74**  25\  and  270°  40^  north  declination. 

WOOD. 

The  following  particulars  are  transcribed  from  a  letter  of 
John  Templeton,  esq.  published  in  the  third  volume  of  th^ 
Transactions  of  the  Dublin  Society : 

^^  It  is  said  that  there  has  been  no  timber  found  at  Botany 
Bay  but  what  sinks  in  water.  The  Robinia  Pseudo-Aca- 
cia,  or  locust-tree  of  North  America,  is  esteemed  beyond  all 
others  for  the  durability  of  its  timber,  when  exposed  to  the 
weather,  and  for  making  trennels  or  wooden  pins  for  fasten- 
ing the  planks  of  ships.  Luckily  in  light  soils  it  thrives 
well  in  Ireland,  and  sends  forth  suckers  by  which  it  is  easily 
propagated.  It  grows  with  great  (juickness ;  I  have  had 
some,  which  made  shoots  five  and  six  feet  in  a  season,  in 
a  sandy  soil.  They  are  not  injured  by  our  severest  frosts  | 
but  care  must  be  taken  to  place  them  in  such  situations  as 
that  they  will  not  be  exposed  to  high  winds,  which  often 
break  their  branches. 

The  Fagus  Castanea,  or  sweet  chesnut,  is  among  our 
most  beautiful  trees  of  quick  growth  in  a  sandy  or  light 
loamy  soil.  1  here  are  four  on  my  farm  of  considerable 
size ;  one  is  above  eleven  feet  in  girt,  growing  rapidly  i  and 
yet  there  is  reason  to  believe  them  about  a  hundred  years 
old.  The  timber  is  esteemed  the  best  of  European  growthj^ 
for  a  great  variety  of  uses.  In  the  southern  parts  it  is  pre- 
ferred for  wine  casks,  as  it  is  not  apt  to  warp  or  shnnk* 
In  England  it  is  reckoned  the  best  for  hop- poles,  as  even 
young  poles  stand  wet  and  dry  better  than  any  other.  Its 
durability  has  been  pretty  well  determined  by  an  experiment 
related  in  Yoimg's  Annals  of  Agriculture. 

*^  Inch  and  half  planks  of  trees  from  thirty  to  forty- five 
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years  growth,  afier  ten  vears  standing  in  the  weather,  were 
examined,  and  found  in  the  following  state  and  condition  : 

Cediir,  perfectly  sound. 

Larch,  the  heart  sound,  but  sap  quite  decayed. 

Spruce  fir,  sound. 

Silver  fir,  in  decay. 

Scotch  fir,  much  decayed. 

Pinaster,  quite  roitcn, 

Chesnul,  perftctly  sound. 

Abele,  sound. 

Beech,  sound. 

Walnut,  in  decay. 

Sycamore,  much  decayed. 

Birch,  quiie  rotten. 

Young's  Annals  of  Agriculture,  toI,  vi.  2S(J. 
A  piece  of  a  braach  cutoff,  ana  put  in  as  a  gale -post 
twenty-fiv-e  years  ago,  is  yet  perfectly  sound,  even  at  the 
surface  of  ihe  ground,  a  time  that,  I  believe,  would  have  - 
rotted  the  best  oak.  Another  property  which  recommends 
cbesnut  is,  that  it  stains  well,  with  a  decoction  of  logwood 
and  Brazil-wood,  with  alum  water,  varying  ihe  proportions 
at  will,  I  have  iniitaicd  mahogany  so  as  lo  deceive  most 
people. 

MEDICAL  AND  CHEMICAL  LECTURES. 

On  Thursday,  February  6lh,  a  Course  of  lectures  on 
Physic  and  Chemistry  will  recommence  at  ihe  Laboratory, 
Whitcomb-^lrtcl,  Leicester- square,  at  the  usual  morning 
hours,  by  George  Pearson,  M.D.F.R.S.  8tc. 

LIST  OP  PATENTS  FOR  NEW  INVENTIONS. 

To  Joseph  Fletcher,  of  Horsley,  in  the  county  of  Derby, 
needle-maker ;  for  a.  machine  for  raising  water.  Dated  Ja- 
nuary 23,  ifiOfi. 

To  George  Barton  Alcock,  of  the  city  of  Kilkenny,  in 
that  part  of  the  united  kingdom  of  Great  Britain  ana  Ire- 
land called  Ireland;  for  certain  improvements  in  lamps. 
Dated  January  22. 

'  To  John  Dobbs  DavicB,  of  New  Compton-street,  in  the 
county  of  Middlesex,  gentleman;  for  a  saddle  bar  on  an 
improved  construction,  which  he  denominates  the  motion 
saddle  bar.    Dated  January  52. 

"  To  Robert  Berriman,  of  Speen,  in  the  county  of  Berks, 
wheelwright;  for  a  machine  for  preparing  land  for  the 
reception  of  seed,  which  he  is  confident  will  prove  of  the 
utmost  advantage  to  agiiculturists  in  sowing  corn,  in  pro- 
ducing a  regular  and  more  abundant  crop,  and  in  enwing 
the  farmer,  at  an  easier  rate,  to  keep  hit  land  free  from  au 
kinds  of  weeds. .  Dated  January  9S. 

METEOR- 


Meteorology. 

METEOROLOGICAL   TABLE^ 

Br  Mb.  Carev,  op  the  Strand, 
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acid.  This  solutiQiif  which  was  of  a  reddish  brown  co- 
lour^  let  fall  a  yellow  precipitate  oa  the  addition  of  muriate 
of  ammonia^  and  a  deep  red  precipitate  by  the  muriate  of 
tin  at  the  minimum  of  oxidation:  it  suffered  no  precipita- 
tion by  prussiate  of  potash^  and  formed  with  soda  a  triple 
salt  of  a  beautiful  red  colour.  It  was  therefore  no  other 
than  a  portion  of  pjatina  which  had  been  separated  from 
^  the  crucible  by  the  six  successive  manipulations ;  and  there 
was  every  reason  to  believe  that  the  alkali  and  acid  had 
completely  dissolved  the  constituent  ingredients  of  the  mi* 
ueral  in  question. 

Examination  of  tlie  Alkaline  Solution. 

8.  This  solution  had  a  very  beautiful  deep  yellow  colour. 
The  last  portions  of  the  solution  had  a  greenish  tinge, 
which  disappeared  on  the  spontaneous  deposition  of  a 
brown  substance  in  small  quantity,  which  I  discovered  to 
be  oxide  of  manganese.  I  poured,  by  degrees,  into  the  so- 
Uition,  evaporated  to  one-half  its  former  bulk,  such  a  quan- 
tity of  nitric  acid  as  saturated  the  caustic  portion  of  alkali ; 
and  a  precipitate  fell  to  the  bottom,  which  I  collected  upon 
a  filter,  then  washed  it,  and  submitted  it  to  calcination.  It 
weighed  1 1  hundredth  parU,  and  was  set  aside  for  future 
examination. 

The  addition  of  a  slight  excess  of  nitric  acid  produced 
no  precipitation  but  merely  a  violent  effervescence,  and 
caused  the  solution  to  assume  a  very  deep  orange  red  co- 
lour. When  evaporated  to  dryness  it  left  a  saline  residuum 
of  a  fine  yellow  colour,  which  dissolved  completely  in  wa- 
ter ;  the  solution,  when  acidulated  with  nitric  acid,  furnish^ 
by  the, nitrate  of  mercury  a  red  precipitate,  which  after 
being  dried  in  the  air  weighed  430  parts ;  and  these  by  cal- 
cination were  reduced  to  32  hundredth  parts  of  an  oxide  of 
chrome^  having  a  beautiful  green  colour. 

3.  The  matter  precipitated  in  No.  2  by  the  nitric  aclJ 
was  melted  with  three  parts  of  caustic  potash;  and  the 
mass,  when  mixed  with  water,  dissolved  completely  in 
fnuriatip  acid«    The  solution,  when  evaporated  to  dryness, 
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From  the  above  analytU  it  appears  that  the  chromate  of 
iron  of  Sibeqa  contains  in  the  100  part8> 

Oxide  of  chrome  -        53 

Oxide  of  iron  -  -  M 
Alumine  .  .  .  i| 
Silica  ...  1 

90 

Traces  of  manganese  and  Iqss        1 
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These  results  are  nearly  similar  to  what  M.  Vauqudia 
obtained  from  the  chromate  of  Var. 

Chromic  acid        •  •        43     • 

Oxide  of  iron  -  i  •  34*7 
Alumine  ...  go*3 
Silica  -  -  -  8. 
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Does  the  chrome  exist  in  the  state  of  acid  or  in  thai  of 
oxide  in  the  mineral  termed  chromate  of  iron  ?  M.  Godon 
de  Saint-Mesmin,  in  a  memoir  upon  the  combinations  of 
chromic  acid>  read  at  the  National  Institute^  has  discussed 
this  question^  and  is  inclined  to  think  that  it  is  in  the  state 
ef  oxide.  M.  Vauqui^linj  in  his  report  of  this  memoir« 
seems  disposed  to  adopt  the  same  opinion.  I  shall  mere* 
ly  state)  in  support  of  this  idea^  an  experiment  which 
renders  it  probable.  If  the  green  oxide  of  chrome  be 
gently  calcined  with  pure  potash^  it  10  almost  immediately 
brought  to  the  state  of  an  acid :  we  are  therefore  not  war* 
ranted  in  asserting  that  chrome  exists  as  an  acid  in  the 
diromate  of  iron,  while  by  the  presence  of  potash  this  ooo- 
version  of  the  oxide  is  rendered  likely.  It  is  then^  ^  at  lea^tf 
highly  probable  that  the  mineral  which  till  now  has  re* 
ceived  the  name  of  chromate  of  iron,  is,  in  fact,  no  other 
than  a  combination  of  the  oxides  of  iron  and  chrome. 

Since  I  finbhed  my  examination  of  (he  chromate  of  iron 

A  4  of 


vtof  ^Elatiit  Pbadt  to 

re  leami  that  M.  Lonitz  has  also  Bna)] 
I  am  ignorant  of  the  exact  proportioni^' 


•ccordiDg  to  bis  experimcntB,  but  if  I  lOj 
note  relaiivf  to  this  sabjcct  which  appett 
t  Pk^Hque,  bis  results  were  nearly  the  saj 
be  aanouucea  tbat  he  found  it  to  cooll 
its  weight  of  oxide  of  chrome.  toget| 
inc,  and  a  little  silica. 


ency  of  EiastU  Fluids  lt>  Diffjision  ihni 
I  other.     j8y  JOBK  Dalton*.  < 

nod  of  pneumatic   cheintMry  it  was  <li4 
c  fluid*  of  differeni  specific  gravities  bd 
■ough  each  other,  do  not  of  themsdvei 
itanding,  in  such  manner  as  that  the  b 
n   (he  lowest  place ;  but,  on  the  eontll 
t  of  uniform  and  equal  dilfusion. 
lU  given  us  a  seclton  on  thin   subject  (t 
lObservationsj&c.  abridged,  vol.ii,  p,44 
s  proved  the  fact  above  mentioned  io  a 
erj  and  every  one's  experience   since, 
has  coincidt;d  wiih   his  conclusions. 
,ny  conjeciurp  conceming  the  cause  of 
he  law  observed  by  inelastic  fluids ;  bu 
'  if  two  itinds  of  air  of  very  different  spe 
It  into  the  same  vessel,  with  very  great  < 
St  agitation  that  might   mix  or  blend  t 
night  continue  separate,  as  with   the  s 
ater  may  be  made  to  do." 
lation  of  this  point,  which  seems  at 
lal  one,  is  of  considerable   importance 
obtain  a  striking  trait,    citherof  the  b( 
?ment  of  elastic  and  inelastic  fluids  in 
Q  each  other. 

!  the  fiubject   of  the  following  experiti 
iber  two  elastic  fluids,  brought  into  eat 
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couI4  interftiix  with  eaeh  other  independently  of  agitation. 
The  result  seems  to  give  it  in  the  affirmative  beyond  a 
doubt>  contrary  to  the  suggestion  of  Dr.  Priestley,  and 
est|U)U8hes  this  remarkable  fact^  that  a  lighter  elastic  fluid 
cannot  rest  upon  a  heavier^  as  is  the  case  with  liquids ;  but 
they  are  constantly  active  in  diffusing  themselves  through 
each  other  till  an  equilibrium  is  effected,  and  that  without 
any  regard  to  their  specific  gravity,  except  so  far  as  it  acce* 
legates  or  retards  the  effect,  according  to  circumstances. 

The  only  apparatus  found  necessary  was  a  few  phials, 
and  tubes  with  perforated  corks :  the  tube  mostly  used  was 
one  10  inches  long,  and  of  l-20th  of  an  inch  bore ;  in  some 
cases  a  tube  of  30  inches  in  length  and  I -ad  inch  bore  was 
used :  the  phials  held  the  gases  that  were  subjects  of  ex* 
periment,  and  the  tube  formed  the  connection.  In  all 
cases  the  heavier  gas  was  in  the  under  phial^  and  the  two 
were  placed  in  a  perpendicular  position,  and  suffered  to  re- 
main so  during  the  experiment  in  a  state  of  rest :  thus  cir- 
cumstanced, it  is  evident  that  the  effect  of  agitation  was 
sufficiently  guarded  against;  for,  a  tube  almost  capillary, 
and  ten  inches  long,  could  not  be  instrumental  in  propa- 
gating an  intermixture  from  a  momentary  commotion  at 
the  commencement  of  each  experiment. 

First  Class. 
Carbonic  Acid  Gas,   with  Atmospheric  Air y  Hi/drogenotis, 

Azotic,  and  Nitrous  Gases. 

1.  A  pint  phial  filled  with  carbonic  acid  gas,  the  30  inch 
tube  and  an  ounce  phial,  the  tube  and  small  phial  being 
filled  with  common  air,  were  used  at  first.  In  one  hour 
the  small  phial  was  removed,  and  had  acquired  no  sensible 
quantity  of  acid  gas,  as  appeared  from  agitating  lime  water 
in  it.  In  three  hours  it  had  the  acid  gas  in  great  plenty, 
instantly  making  lime  water  milky.  After  this  it  was  re- 
peatedly removed  in  the  space  of  half  an  hour,  and  never 
failed  to  exhibit  signs  of  the  acid  gas.  Things  remaining 
just  the  san^,  the  upper  phial  was  filled  with  the  different 
gases  mentioned  above  repeatedly,  and  in  half  an  hour 
there  W9S  always  found  acid  sufficient  to  make  the  phial, 

one-h?' ' 


ncy  of  Elaslk  Fluuis  to  Diffusion.  : 

'itK  liiue  water,  quite  milky,  .Thcni 
iblc  difTcreace,  whatever  gas  wu  ia  J 


Second  Class. 
w,  with  Almaspkeric  Air  and  Oxygti 

Gas. 
nee  phtals  were  comiecte<I  bjr  the  lulj 
TL-e  inches  long,  the  upper  containing 
ihe  lower  atmospheric  air:  after  stSQi 
iwer  phial  was  examined  ;  the  mixed  ^ 
c  eix  explosions  in  a  small  phial,  'lli^ 
exploded. 

once  phials  connected  with  the  tcoJ 
[wn  days,   baring  coromon  air  and  hf 

exaoiination  the  upper  was  found  U 
<n  air  by  the  test  of  nitrous  gas;  The 
ptoded  smartly ;  that  in  the  upper  nQ 
iljent  flame.  Jl 

inpe  phials  were  connected  by  the  tcn-o 
;  common  air  and  hydrogenous  gaat^ 
1  half  the  upper  was  about  one-third  co 
e  under    two-thirds;  the  furmcr  explo. 

smartly, 
uncc  phials  were  connected   as  above} 

gas  about  three-tourths  oxygenous, 
IS :  in  three  huurs  the   latter  was  one-E 
he   farmer  about  onc-haU'j  the  upper 
the  under  moderately. 
uince   phials   were    again  connected, 
osphtric  air,  the  upper  nydrogeoous  g 
[I  hours,  and  were    then   citjmined: 
with  nitrous  gas,  the  under  1'66.     He 
t  an  equilibrium  had  taken  place,  or 
uniformly  diffused  through  each  olhe 


nf  »n  inchet  wai  ibm  uud.  and  ■  plilil  of  i 

h  acid  gu  had  cone  ihnra^,  «  ippcvart 
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Third  Cla^s. 

Kifrous  Gasj  with  Oxygenous  Gas,  Atmospheric  Aity 
Hydrogenous  cptd  Azotic  Qases. 

• 

The  results  of  the  preceding  experiments  upon  gases  that 
have  no  known  affinity  for  each  other,  were  conformable 
to  what,  i  priori,  I  had  conceived ;  for^  according  to  my 
hypotbesb,  every  gas  diffuses  itself  equably  through  any 
given  space  that  may  be  assigned  to  it ;  and  no  other  gas 
being  in  its  way  can  prevent,  though  it  may  considerably 
retard,  this  diffusion*  But  in  some  of  the  following  ex- 
periments, in  which  the  two  gases  are  known  to  have  a 
chemical'  affinity  for  each  other,  I  expected  different  results' 
from  what  were  found ;  perhaps  without  sufficient  reason. 
For  chemical  imion  cannot  take  place  till  the  particles  are 
brought  into  contiguity ;  and  the  elastic  force  which  sets 
them  in  motion  appears,  from  the  above  experiments,  to 
be  a  principle  diametrically  opposite  to  affinity.  That  cir- 
Qula;lion  of  elastic  fluids,  therefore,  which  we  have  now  be* 
fore  us,  cannot  be  accelerated  by  their  having  a  chemical 
affinity  for  each  other.  Another  circumstance  deserves  ex- 
planation :  when  nitrous  and  oxygenous  gas  are  in  the  two 
phials,  the  residuary  gases  after  the  experiment  are  nearly 
as  pure  as  before ;  because  those  portions  of  them  that  meet 
in  the  tube  form  nitrous  acid  vapour,  which  is  absorbed  by 
the  moisture  in  the  phials,. and  therefore  does  not  conta- 
minate either  gas. 

1 .  Two  one-ounce  phials  were  connected  with  the  small 
tube,  the  under  containing  nitrous  gas,  the  upper  atmo- 
spheric air.  After  three  hours  the  upper  phial  was  taken 
off,  when  a  quantity  of  ur  was  perceived  to  enter,  as  was 
expected :  the  air  in  the  upper  phial  was  scarcely  distin- 
guishable from  what  it  was  at  first;  that  in  the  under  phial 
was  still  so  much  nitrous  as  to  require  its  own  bulk  of 
common  air  to  saturate  it. 

S.  The  above  experiment  was  repeated,  and  the  upper 
phial  drawn  off  when  the  whole  was  under  water,  in  order 
to  prevent  communication  with  the  atmosphere.  About 
oae-sixtb  of  an  ounce  of  water  entered  the  phials^  to  com- 
pensate 


J 


mt/  of  Elastic  Fluids  to  Dfffitsum. 
Ltion,  Remaining  air  i»  the  upper  phi: 
lorse  than  common  air;  it  being  of  ih 
ten  the  former  wa.%  r41.  The  gnm  (li 
ft!)  nitrous,  and  nearly  of  the  sftiue  pUfil 
Ice  parts  of  it  required  four  of  atmo^^M 

Lnd  one  two-thirds  oxygenous  wck  Hjl 

1  After  four  hours  the  apparatus  wss  UM 

The  upper  phial  via  two-thirds  OM 

he  gas  in  it  waa  partly  driven  dowo  ^ 

\  phiat,  by  which,   and  the  previous  f0 

vas  was  completely  saturated,  and  nothii 

I  small  portion  of  oxygenous,    were  fbu^ 

The  remaining  gas  in   (he  apper  pU 

ivgenous.  | 

land  hydrogenous.      In  three  boun  1| 

Ic-fburth  nitrous,   and  uf  course  the  ttad 

lart  of  hydrogen. 

land  azotic.     After  three  houn  Ibe 
n  nitrous.  i 

\  experiments  the  quantity  of  oitrourJ 
m\  was  IcEi  than  might  be  expected }  h 
It  filled  with  common  air,  and  some  ml 
lug  the  apparatus,  which  is  sufficient 

Fourth  Class. 
l/(  mixlure^  containing  Oxygenous  Gas, 
one  two-thirds  oxygenous,      Af 
Lrs  the  upper  phial  was  of  tlie  standi 
^-fourtceiuh  oxygenous. 
Iwith  atmospheric  air.      After    standi 
ler  phial  was  not  sensibly  diminished 
:  phial,  however,  had  lost  two  ) 
of  its  oxj-gen.     The  reason  of  this  w 
-■  in  this  experiment,  having  been  j 
Initrous  gas,  this  last  had  not  been  ca 
Ith  atmospheric  air,  and  hence  had  geu 
1  ascending  into  the  upper  phial. 

Hav^ 
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Having  now  related  all  the  experiments  I  made  of  any 
importanct  to  the  subject,  it  will  be  proper  to  add^  for  the 
tike  of  those  that  may  wish  to  repeat  some  of  thera^  that 
great  care  must  be  taken  to  keep  the  inside  of  the  tube  dry ; 
for  if  a  drop  of  water  interpose  between  the  two  gases^  I 
have  found  that  it  effectually  prevents  the  intercourse* 
Glass  tubes  should  therefore  be  used^  that  one  may  be  sa« 
tisfied  on  this  head^  as  the  obstruction  will  then  be  visible. 

I  shall  make  no  further  comments  on  the  above  experi« 
me&ts  by  way  of  explanation ;  because^  to  those  who  under^ 
stand  my  hypothesis  of  elastic  fluids^  they  need  none :  and 
I  think  it  would  be  in  vain  to  attempt  an  explanation  any 
other  way.  j[  cannot  however^  on  this  occasion,  avoid  ad- 
verting to  some  ex|>eriments  of  Dr.  Priestley,  which  few 
modem  philosophers  can  be  unacquainted  with :  I  mean  those 
relating  to  the  seeming  conversion  of  water  into  air.  (Keck 
Philos.  Transact,  vol.  Ixxiii.  p.  414;  or  his  Experiments 
abridged,  vol.  ii.  p.  407.)  He  found  that  unglazed  earthen 
retorts,  containing  a  little  moisture,  when  heated,  admitted 
the  external  air  to  pass  through  their  pores  at  ^e  same  time 
ihat  aqueous  vapour  passed  through  the  pores  the  contrary 
way,  or  outward ;  and  that  thii  last  circumstance  was  ne- 
cessary to  the  air's  entrance.  The  retorts  are.  air-tight,  so 
far  as  that  blowing  into  them  discovers  no  pores;  but 
when  subjected  to  a  greater  pressure,  as  that  of  the  atmo- 
sphere, or  even  one  much  short  of  it,  they  are  not  able  to 
prevent  the  passage  of  elastic  fluids.  The  fact  of  air  passing 
into  the  retort  through  its  pores,  and  vs^pour  out  of  them  at 
the  same  time,  are  elegs^ntly  and  most  convincingly  shown  by 
Dr.  Priestley's  experiments,  in  which  he  used  the  apparatus 
represented  in  Plate  VH.  fig.  1 .  of  the  edition  above  referred 
to.  The  doctor  confesses  his  explanation  of  these  remarka- 
ble facts  is  very  inadequate;  and  no  wonder,  for  it  is  im- 
possible for  him  or  any  other  to  explain  them  on  the  com- 
monly received  principles  of  elastic  fluids.  But  we  will  hear 
what  he  says  on  the  subject : — ^^  At  present  it  is  my  opi» 
nion  that  the  agent  in  this  case  is  that  principle  whicH  we 
call  attraction  of  cohesion,  or  that  power  by  which  wzun 
is  raised  in  capillary  tubes.    But  in  what  manner  it  acts  in 

this 


of  Elastie  Fluidt  to  i>iffut\ 
Ifsr  from  being  able  to  explain.     Muohl 
>ir  should  pass  one  way  and  vaposA 
■tie  porci,  and  how  the  transtnUlioD  tm 
lucessary  to  ihc  transmissioa  of  ihtOH 
However,  that  it  is  by  means  of  aucb  |M 
zvA  through,   thai  this  curioua  proctl 
e  the  experiment  never   succeeds  bqi 
,  by  the  air-pump  at  least,  ttppcftr  W 
lit  all  such."  i^ 

Ithcsc  facts,  so  dtSicult  to  expIaiD,  am|| 
■lose  which  arc  ibe  subject  of  this  owaa 
I  a  great  number  of  pores,  we  have  04I 
Ide — the  bore  of  the  tube.     Let  tbe  p(H| 
Bame  elastic  fluid  within  and  withoul 
%&  the  two  phials  contain  tbe  some  ^ 
£11  no  transmission  Is  ubscrral) 
lie  retort   have  common  air,  or  vty.i 
^id  aqueous  vapour,    or  any  other  d 
outside  one,  within;  then  the  molu 
Bees,  just  as  with  the  phials  in  similv 
I  fact,   this  last  observation  has  since 
IPriestley  himself,  of  which  an  accoufl 
\  ut  the  American   Philosophical  Train 
'  alluding  to  his  experiments  at 
Jserves  :    "  Since  that  time  I  have  exteo 
perimenls,    and  have  observed, 
y  air  and  water  will  be  done  by  any 
whether  they  have  atSnity  to  one  ano 
I  takes   place  in  circumstances  of  whi 
Bppriaed  before,  and  such  as  experimei 
lainted  with,  in  order   to  prevent  mist 
lonscquoncc." 

|ud  ^.b^vcj  taken  altogether,  appear  tt 

letice  for  that  theory  of  elastic  fl 

and  auamst  tbe  one  commonly  recej 

I  principle  which  ha;  ever  been  deetn 

p  can  adduce. 


( 
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III.  On  tlie  Absorption  ^  Oases  hy  Water  and  tdher  I^i* 

quids,    ^y  JohnDalton*. 

1  •  If  a  quantity  of  pure  water  be  boiled  rapidly  for  a  short 
time  in  a  veftsel  with  a  narrow  aperture,  or  if  it  be  sub- 
jocted  to  the  air-pumpj  the  air  exhausted  from  the  receiver 
containing  the  water^  and  then  be  briskly  agitated  for  some 
time,  very  nearly  the  whole  of  any  gas  the  water  may  con- 
tain will  be  extricated  from  it. 

2.  If  a  quantity  of  water  thus  freed  from  air  be  agitated 
in  any  kind  of  gas  not  chemically  uniting  with  water,  it  will 
absorb  its  bulk  of  the  gas,  or  otherwise  a  part  of  it  equal  to 
someone  of  the  following  fractions, namely,  -)-,  -^j  ^,  ^^79 
&c.,  these  being  the  cubes  of  the  reciprocals  of  the  natural 

numbers  l,  3,  3,  &c.,  or  -p,  —^,  p,  —^  &c.,  the  same  gas 

always  being  absorbed  in  the  same  proportion,  as  exhibited 
in  the  following  table.  It  must  be  understood  that  the 
quantity  of  gas  is  to  be  measured  at  the  pressure  and  tempe- 
rature with  which  the  impregnation  is  eflected. 


Bulk  absocbed,  the  bulk  of 
water  being  unity. 

Caibooic  acid  gas,  sulphu- 
retted hydrogen,  nitrous  ox- 
idef. 

• 

■^    '^    "8 

defiant  gas  of  the  Dutch 
chemists. 

1 

33   —     1?T 

Oxygenous  gas,  nitrous 
gas},  carburetted  hydrogen 
gas,  from  stagnant  water. 

"5  ^  A 

Axotic  gas,  hvdrogenous 
gas,  carbonic  oxicfe. 

■?  ^  "rf^ 

None  (fisoovered. 

•  From  MmithnUr  TnBiMctfpiif^  teeond  teriai.  toL  i. 

f  Acoordiaf  to  Mr.  WQUani  Henry*!  cxperimeati,  water  does  not  imbibe 
qidteiu  bulk  of  nitroM  oxide:  in  one  or  two  instances  with  me  it  haspome 
▼eryneartt.  Tbe  apparent  deviation  of  this  gas  may  be  owing  to  the  diffi- 
dilty  of  ascertaining  the  exact  degree  of  its  imparity. 

I  About  1-S6th  of  aiarnis  gas  is  nsuaUy  absoibed,  and  1-S7th  U  reeofn- 

3.  The 


I  On  the  Ahiorpfyin  of  Gasa. 

bus  ibsorbed  may  be  recorered  from 
in  quaDtity  nnd  quality  as  it  entered, 
lti;d  out  ill  the  fint  atticle. 
Iiity  of  water  free  from  air  be  i^tated  iri 
r  more  gases  (such  as  ttmoapherie  air)* 
Icirb  portions  of  each  gas  the  same  as  if  t 
ri  it  separately  in  (heir  proper  deuitf. 
Hphtsric  air,  consisting  of  79  pans  ftl 
^vgenous  gas,  per  cent. 
s  tV  of  iVs-»  "Otic  g"  =  !•*»* 
-  Vr-  of  tVt,  oxygen  gu  «    'ZTS 


Sum,  per  cent,    rois 

[Tiprcgnated  with  any  one  gas  (as  hyi 

Itatcd  with  another  gas  equally  absorbable 

Till  apparently  be  no  ^sorption  of  the  li 

ich  ga»  being  tbund  after  agitstion  as 

he  water ;  but  upon  examination  ttie  i 

2  found  a  mixture  of  the  two,   and  dw  [ 

I  water,  will  be  exactly  proportional  to  tl 

iipregnatcd  with  any  one  gas  be  agi( 
-  Ins  or  more  absorbable,  there  will  a 
ait  or  diminution  of  the  latter;  but  i 
rc^iditar^-  gas  will  be  found  a  mixtu 
lie  proportions  ugreeahle  to  article  4. 

of  wuter  in  a  phial,  having  a  gr 
fcurately  adapted,  be  agitated  with  any 
sc^,  till  thi;  due  share  has  entered  the 
stopper  be  secured,  the  phial  may  b 
liation  of  Icmperature  without  distu 
ihat  i^,  the  quantity  of  gas  in  the 
ame  whether  it  be  exposed  to  heat  or 
air-light. 

(jv.ing  to  the  residuum  of  oxygen  in  the  wat< 
<;  :>j  of  nilroai  gat  to  ulurate  it  when  in  water 
ili.it  niirou!  ga>  usually  contaioi  a  mull  poitis 
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K.  B.  The  phial  ought  not  to  be  near  full  of  water^  and 
Ube  temperature  should  be  between  dS^  and  SI 9^. 

8.  If  water  be  impregnated  with  one  gas  (as  oxygenous, 
and  another  gas,  having  an  affinity  for  the  former  (as  ni- 
trous), be  agitated  along  with  it,  the  absorption  of  the  latter 
gas  will  be  greater,  by  the  quantity  necessary  to  saturate  the 
former,  than  it  would  have  been  if  the  water  had  been  free 
from  gas  *• 

9*  Most  liquids  free  from  viscidity,  such  as  acids,  alco- 
hol, liquid  sulphurets,  and  saline  solutions  in  water,  absorb 
the  same  quantity  of  gases  as  pure  water,  except  they  have 
an  affinity  for  the  gas,  such  as  the  sulphurets  for  oxy- 
gen, &c. 

The  preceding  articles  contain  the  principal  facts  neces- 
sary to  establish  the  theory  of  absorption ;  those  that  follow 
are  of  a  subordinate  nature,  and  partly  deducible  as  corol- 
laries to  them. 

10.  Pure  distilled  water,  rain  and  spring  water,  usually 
contain  nearly  their  due  share  of  atmospheric  air ;  if  not, 
they  quickly  acquire  that'share  by  agitation  in  it,  and  lose 
any  other  gas  they  may  be  impregnated  with.  It  is  re- 
markable, however,  that  water  by  stagnation,  in  certain 
circumstances,  loses  part  or  all  of  its  oxygen,  notwith- 
standing its  constant  exposition  to  the  atmosphere.  This 
I  have  uniformly  found  to  be  the  case  in  my  large  wooden 
pneumatic  trough,  containing  about  eight  gallons,  or  1^ 
cubic  foot  of  water.  Whenever  this  is  replenished  with  to- 
lerably pure  rain  water,  it  contains  its  share  of  atmospheric 
air,  but  in  process  of  time  it  becomes  deficient  of  oxygen  : 
in  three  months  the  whole  surface  has  been  covered  with  a 
pellicle,  and  no  oxygenous  gas  whatever  was  found  in  the 
water.  It  was  grown  offensive,  but  not  extremely  so ;  it 
had  not  been  contaminated   with  any  material  portion  of 

*  One  part  of  oxygenous  gas  requires  3*4  of  nitrous  gps  to  saturate  it  m 
water.  It  is  agreeable  to  this  that  the  rapid  mixture  of  oxygenous  and  mtrons 
gas  over  a  broad  surface  of  water  occasions  a  greater  diminutioo  than  other* 
wise.  In  iact,  the  nitrous  acid  is  formed  this  way ;  whereas  when  water  it 
not  present  the  nitric  acid  is  formed,  which  requires  just  half  the  quantity  of 
ftitrous  gas,  as  I  hare'  lately  ascertained. 
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fciilpliurcoiia  mixtures,  tw  iiny  olh«r  art! 

IVct  cmild  beascribod*,    llie  quanliljr of 

|iaterialiv  (timini^licd  by  slitgnatton,  if. 

rsuinccs,    not   being  duly  noticed,  liave 

:'  griMt  diversity  in  the  rcstiUs  of  dificrcD 

kn  the  (jiianiity  &nd<)uality  oF  atmospht 

iBy  article  4,  it  appears  that  aimosphci 

water  ouglit  lo  have  38   per  cent,  ox 

|iia  article  nir  may  be  expelled  from  wdU 

1  froiii  38  lo  0  i«.T  cent,  of  oxygen.    Th 

f  oxygenous  gas  in  water,  I  presume,   tn 

inipuritiLs  in  the  water  which  combio< 

J  Pure  rain  water  that  had  stood  more  \ 

1-lhcn-ware  bottle  had  lost  none  of  its  oxy 

Jiitr  free  from   air  be  agitated   with   a 

iuispbcric  air  (as  I-15th  of  Us  bulk),    ih 

will  have  proportii)nally  less  nxygei 

J  if  we  take  l-I3th,  as  abore,  then  th< 

lave  only  I?  per  cent,  oxygen,  agreeably 

■blished  in  article  4.      'I'his  circumstaa 

lie   observations   made   by    Dr.  Priesth 

1  Henry,    that    watur  absacbs  oxygen  k 


lill  gla:4:^  vi?>i£el,  containing  a  small  por 
Tied  into  a  deep  trough  of  water,  and  i 
I  by  the  g1asA  and  the  water  be  briskly  U 
Jly  disapiiear. 

that    Dr.  Priestley,    who  seems  t 

to  notice  this  fact,  should  have  mai 

the  loss  of  gas  has  evidently  a  mec 

litation  divides  the  air  into  an  inlinile   i 

lible?,  which  may  be  seen  pervading  tht 

1  are  successively  driven  out  from  un 

s  into  the  trough,  and  so  escape. 
I  stagnant  water  be  in  the  trough  in  t 
Ind  atmospheric  air  be  the  subject,  t' 
ry  soon  be  almost  wholly  extract 
of  azotic  gas  J  but  if  the  ivatcr 
is.i  drawn  from  a  Indca  ciateiii. 

iinpi 
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impregnated  with  atmospheric  air  ki  the  b^nning^  the 
residuary  gas^  examined  at  any  time^  will  be  pure  atmo* 
spheric  air. 

14.  If  any  gas^  not  containing  either  azotic  or  oxygenous 
gas,  be  agitated  over  water  containing  atmospheric  air,  the 
i^siduum  will  be  found  to  contain  both  azotic  and  oxygenous 

15.  Let  a  quantity  of  water  contain  equal  portions  bf 
any  two  or  more  unequally  absorbable  gases ;  for  instance, 
azotic  gas,  oxygenous  gas,  and  carbonic  acid  gas ;  then  let 
the  water  be  boiled,  or  subjected  to  the  air  pump,  and  it  will 
be  found  that  unequal  portions  of  the  gases  will  be  expelled  i 
the  azotic  will  be  the  greatest  part,  the  oxygenous  next, 
and  the  carbonic  acid  will  be  the  least.  For,  the  previous 
impregnation  being  such  as  is  due  to  atmospheres  of  the 
Following  relative  forces  nearly. 

Azotic     -     -     21  inches  of  mercury 

Oxygenous  -       Q    ditto 

Carbonic  acid  Oj-  ditto 
consequently,  when  those  forces  are  removed,  the  resili- 
ency of  the  azotic  gas  will  be  the  greatest,  and  that  of  the 
carbonic  acid  the  least ;  the  fast  will  even  be  so  small  as  not 
to  overcome  the  cohesion  of  the  water  without  violent  agi- 
tation. 

Remarks  on  the  Authortly  of  the  preceding  Facts-. 

In  order  to  giv(^  the  chain  of  facts  as  distinct  as  possible, 
I  have  not  mentioned  by  whom,  or  in  what  manner,  they 
were  ascertained. 

The  fact  mentioned  in  the  first  article  has  been  long 
ktiown ;  a  doubt,  however,  remained  respecting  the  quan- 
tity of  air  still  left  in  water  after  ebullition  and  the  operation 
(X  th^  air  pump.  The  subsequent  articles  will,  I  appre- 
hend, have  placed  this  in  a  clearer  point  of  view. 

In  determining  the  quantity  of  ga^es  absorbed,  I  had  th^ 
insult  of  Mr.  William  Henry's  experience  on  th^  subject 
before  me,  kn  account  of  which  has  been  published  in  the 
Philosophical  Ttfanskctions  for  1803.  By  the  reciprocd 
communicatioxifl  irin^,  w6  have  been  enabled  to  bring  tbb 

B  9  results 
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■ir  experiments  to  a  near  agreement,   as  ih 

given  in  his  appeniilix  to  that  paptx  ne 

su  I  have  slated  in  the  second  article. 

with  the  less  absorbable  gaseji,  or  tboi 

tih  classes,  I  used  a  phial  holding  S70I 

iriiig  a  very  accurately  ground  stopper;  i 

re  absorbable  of  the  first  class  I  used  an 

properly  graduated,  and  of  aperture  SO 

1  iht  end  of  a  finger.     This  was  filled  » 

I  small    portion  expctled  by  introdiicing 

water:    the    quantity  being  noticed.^ 

f  water    that  entered   on  withdrawing  tli 

linger  was   appHedto  the  end,    and  lb) 

liated :    then,  removing  the   finger  for 

n  water,  an  additional  quantity  of  water  i 

litfttion  was  repeated  till  no  more  wata 

1  ihe  quantity  and  quality  of  the  rcsidt 

iMcd.    In  fact,  water  could  never  be  made 

iny  gas  by  this  procedure ;  but  if  ii  took  9 

J  pari,  and  the  residuary  gas  was  g-tOtb 

jinfcrred   that  water  would  take  ita  bulk 

11'inciple  was   the  same  in  using  the  phil 

ritiiy  of  thii  gas  was  admitted,  and  the  8; 

two  \cTy  important  facts  contained  in 

The  first  is,  that  ihe  quantity  of  gas  a 

fity  or  pressure.     This  was  discovered 

Lnrj',  before  either  he  or  I  bad  formed  an 

,  that  the  density  of  the  gas  in  the  v 

|.iUon  to  thai  out  of  the  water,  the  dis 

:  within   being   always  some  multiple 

[i'hus,  in  ihe  case  of  carbonic  acid.  Sec 

Lin  and  without  is  the  same,  or  the  gi 

I  of  the  same  density  as  without;  in  oil 

of  the  particles  in  tlie  water  is  twice  tl 

Igcnous  gas,  &c.  the  distance  is  just  ih 

fithin  as  without;  and  in  azotic,  Sec* 

i  fact  was  the  result  of  my  own  iuqui 
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former  of  these^  I  think^  decides  the  effect  to  be  mecha- 
nical ;'  and  the  latter  seems  to  point  to  the  principle  on 
which  the  equilibrium  is  adjusted. 

The  facts  noticed  in  the  4th3  5th,  and  6th  articles  were 
investigated,  ii  priori,  from  the  mechanical  hypothesis,  and 
the  notion  of  the  distinct  agency  of  elastic  fluids  when  mixed 
together.  The  results  were  found  entirely  to  agree  with 
both,  or  as  nearly  as  could  be  expected  from  experiments 
of  such  nature. 

The  facts  mentioned  in  the  7th  article  are  of  great  import- 
ance in  a  theoretic  view ;  for,  if  the  quantity  of  ^as  absorbed* 
depend  upon  mechanical  principles,  it  cannot  be  affected  by 
temperature  in  conBned  air,  as  the  mechanical  effect  of  the 
external  and  internal  air  is  alike  increased  by  heat,  and  the 
density  not  at  all  affected  in  those  circumstances.  I  have 
tried  the  experiments  in  a  considerable  variety  of  tempera- 
ture without  perceiving  any  deviation  from  the  principle.  It 
deserves  further  attention. 

If  water  be,  as  pointed  out  by  this  essay,  a  mere  recep- 
tacle of  gases,  it  cannot  affect  their  affinities:  hence  what 
is  observed  in  the  8th  article  is  too  obvious  to  need  explana. 
tion.  ^  Aud  if  we  find  the  absorption  of  gases  to  arise  not 
from  a  chemical  but  a  mechanical  cause,  it  may  be  ex- 
pected that  all  liquids  having  an  equal  fluidity  with  water 
will  absorb  like  portions  of  gas.  In  several  liquids  I  have 
tried,  no  perceptible  difference  has  been  found ;  but  this  de- 
serves further  investigation. 

After  what  has  been  observed,  it  seems  unnecessary  to 
add  any  explanation  of  the  10th  and  following  articles. 

Theory  of  the  Absorption  of  Gases  by  Water,  fScm  • 

From  the  facts  developed  in  the  preceding  articles,  the 
following  theory  of  the  absorption  of  gases  by  water  seems 
deducible : 

1*.  All  gases  that  enter  into  water  and  other  liquids  by 
means  of  pressure,  and  are  wholly  disengaged  again  by  the 
removal  of  that  pressure,  are  mechanically  mixed  with  the 
liquid,  and  not  chemically  combined  with  it. 

S.  Gases  so  mixed  with  water,  &c.  retain  their  elasticity 

B  3  or 
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c  power  amoagst  their  own  panicles,  just  t 

r  as  ciut  of  it,  the  intenening  water  hi 

ice  ill  this  respect  than  a  mere  vacaum. 

^as  is  retained  in  water  by  tlie  pressure  of  | 

pucumbent  on  its  surface  absitractcdly  coi 

vith  which  it  may  be  mixt^  having  a 

flucnce  in  this  respect. 

1  water   has  absorbed  its  bulk  of  cube 
Bhe  gas  does  not  press  on  the  water  »!' 
1  the  containing  vessel  just  as  if  no  water 
r  has  absorbed  its  proper  quantity  of  ox 
lilt  is,  Vr  °f  '^^  bulk,  the  exterior  gas  pi 
f  the  water  with  ^  of  its  forccj  and  0( 
viih  Vt  "f  i'B  force,  which  force  presses  \ 
I  vessel  and  not  on  the  water.     Will)  U 
s  gas  the  proportions  are  ^  and  ^^  I^P 
|.ci  contains  no  gas,  its  surface  must  BU] 
e  of  any  gas  admitted  to  it,  till  ibe  gai 
i  its  way  into  the  water, 
ft-licle  of  gas  pressing  on  the  surface  of 
Ito  a  single  shot  pressing  upon  the  suee 
:  of  them.     As  the  shot  distributes  tU 
liongst  all  the  individuals  forming  the  loi 
I  pile,  so  the  particle  of  gas  distributes  its 
longst  ever>'  successive  horizontal  stratui 
Ttcr  downwards  till  it  reaches  the  sphere 
luther  particle  of  gas.     For  instance,  le 
a  given  force  on  the  surface  of  water,  a 
I  the  particles  of  gas  from  each  other  1* 
10  to  1 ;  then  each  particle  of  gas  mi 
iially  amongst  loo  particles  of  water,asf 
J  immediate  force  upon  4  particles  of  wa 
Bn  9,  the  g  upon  16,  and  so  on  accord 
liare  numbers,  till  lOO  panicles  of  wate 
uited  amongst  them;  and  in  the  sam 
I  of  100,  having  its  incumbent  particle  r 
■  this  stratum  is  uniibrmly  pressed  t 
Ijiicnllv  has  not  iu  equilibrium  disturt 
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Whm  water  ha$  abioibed iV  ^^^  ^^^  ^  ^Y  S^'  ^^ 
stratum  of  gat  on  tke  surfiu^e  of  the  water  preitet  with  ff  of 
its  force  on  the  water,  in  the  manner  pointed  out  in  the  last 
article,  and  with  ^  of  its  force  on  the  uppermost  stratum 
of  gas  in  the  water :  the  distance  of  the  two  strata  of  gas 
must  be  nearly  S7  times  the  distance  of  the  particles  in  the 
incumbent  atmosphere,  and  9  times  the  distance  of  the  par- 
ticles in  the  water. .  Tliis  comparatively  great  distance  of  the 
inner  and  outer  atmosphere  arises  from  the  great  repulsive 
power  of  the  latter,  on  account  of  its  superior  density,  or  its 
presenting  9  particles  of  surface  to  the  other  1.  When  -^ 
is  absorbed,  the  distance  of  the  atmospheres  becomes  d4 
times  the  distance  of  two  particles  in  the  outer,  or  16  times 
that  of  the  inner.  The  annexed  views  of  perpendicular  and 
horiiontal  strata  of  gas  in  and  out  of  water,  will  sufficiently 
illustrate  these  positions. 

7.  An  equilibrium  between  the  outer  and  inner  atmo- 
spheres can  be  established  in  no  other  circumstance  than 
that  of  the  distance  of  the  particles  of  one  atmosphere  being 
the  same  or  some  multiple  of  that  of  the  other ;  and  it  is 
probable  the  multiple  cannot  be  more  than  4.  For  in  this 
case  the  distance  of  the  inner  and  outer  atmospheres  is  such 
as  to  make  the  perpendicular  force  of  each  particle  of  the 
former  on  those  particles  of  the  latter  that  are  immediately 
subject  to  its  influence,  physically  sjKaking,  equal ;  and 
the  same  may  be  observed  of  the  small  lateral  force. 

8.  The  greatest  difficulty  attending  the  mechanical  hypo- 
thesis, arises  from  different  gases  observing  dificrcnt  laws. 
Why  docs  water  not  admit  h£  bulk  of  every  kind  of  gas 
alike? — This  question  I  have  duly  considered  :  and  though 
I  am  not  yet  able  to  satisfy  myself  completely,  I  am  nearly 
persuaded  that  the  circumstance  depends  upon  the  weight 
and  number  of  the  ultimate  particles  of  the  several  gases ; 
those  whose  particles  are  lightest  and  single  being  least  ab- 
sorbable, and  the  others  more,  according  as  they  increase 
in  weight  and  complexity*.  An  inquiry  into  the  relative 
weights  of  the  ultimate  particles  of  bodies,  is  a  subject,  as 

*  Subtcquent  ezperienct  renders  tbU  conjecture  le»  probable. 

B4  far 
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,  entirely  new :    I  have  lately  been  pi 

Jiry  with  remarkable  success.    Tlie  princi| 

Kd  upon  in  this  paper ;  but  I  shall  just  w 

a  far  as  they  appear  to  be  ascertained  by 


f  tiie  relative  fVeiglUs  of  the  ultimate- 
Gaseous  and  other  Bodies. 

Blrogen  _  _  _ 


Isphorus 

Bsphuretted  hydrogen 
sgas 


|eou5  oxide  of  carbon 

ixide 
fchur  ... 

ric  acid  _  .  ■ 

Lhuretted  hydrogen 

inic  acid 
johol 
Ihurcousacid 

retted  hydrogen  from  stagnant  water 
■iant  gas  -  .  .  _ 

lie  I.  fig.  1.  the  lower  globes  arc  to  repi 
■ :  the  lop  globe  represents  a  parti 
In  four  particles  of  water.  Fig.  3.  Inciini 
Jtmosphere — the  particles  marked  with  ado 
In  of  air  in  the  water — the  particles  raarl 
Two  representations  are  given  :  in  o 
fogenous  gas),  the  distance  of  particles  - 
J-  (oxygenous,  nitrous,  and  carburetted  hy 
llance  of  particles  3  to  1 . 
■  I,  fig.  I.  Profile  view  of  air  in  water,  j 
as,  jif  density :  oxygenous,  nitrous 
IhydrogenouJ  gas,  ^  density. 
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IV.  An  Experimental  Inquiry  into  the  Nature  of  GraveUg 
and  Calculous  Concretions  in  the  Human  Subject;  and 
the  Effects  of  Alkaline  and  Acid  Substances  on  them, 
in  and  out  of  the  Body.  By  Thomas  Eoan^  M.  D. 
M.R.LA. 

[Continued  from  our  last  volume,  p.  907.] 

Part  II. 

JL  HB  bad  effects  of  all  acid  and  acescent  substances  being 
generally  felt  and  acknowledged^  we  cannot  be  surprised 
that  suflTerers  from  these  maladies  should  naturally  expect 
an  alleviation  of  their  complaints  from  substances  of  a  very 
opposite  nature ;  or  that^  perhaps,   in  the  general  anxiety  of 
mankind  to  discover  a  solvent  of  these  concretions,  the 
active  agency  of  alkaline  matters  could  not  be  overlooked. 
We  accordingly  find  that^  from  the  remotest  astiquity  up 
to  this  day,  they  were,  and  still  are,  though  under  various 
modifications,  chiefly  resorted  to.    Our  antient  physicians 
prescribed  waftors  with  mineral  alkaline  impregnation,  such 
as  Seltzer,  Carlsbad,  and  others ;  and,  in  latter  times,  we 
find    our  own  countrymen  more  particularly  engaged  in 
these  pursuits.      Lime  water,  recommended  by  White,  (to 
whose  numerous  and  interesting  experiments  I  must  beg^ 
leave  to  refer;)  lime,  and  pure  alkaline  matter,  forming  the 
bases  of  the  celebrated  remedies  of  madam  Stephens,  Hart- 
ley,  and  others.     And,  in  our  own  days,  the  caustic  lixi- 
vium, again  forgot,  to  make  room  for  the  more  modern 
and  fashionable   introduction  of  both    our  alkaline  sub- 
and  super-carbonates ;  the  vegetable,   as  in  Faulknor's  me- 
phitic  alkafme  water,   or  in  the  crystallized  carbonate  of 
potash  \  the  mineral,  in  a  desiccated  state,  as  recommended 
by  my  learned  and  indefatigable  friend.  Dr.  Beddoes ;  or 
in  that  of  the  well  known  soda  waters,  first  introduced  in 
Geneva  and  Paris. 

Now,  in  whatever  of  the  above  forms  these  saline  mat- 
ters are  employed,   their  decided  good  effects  are  universally 
experienced  and  acknowledged.      The  aqua  mephitica  alka^ 
Una  I  consider  the  most  valuable  gift  bestowed  upon  man- 
kind 


havelly  ttnd  Cakulvis  Cmcretimi^ 

l)(Iem  chemistry ;  and  to  Beddoes's  cksict 

1  colleagues  must  join  with  me  in  aeki 

Litest  Qbhgaliotw.   But  how  account  for  I 

r  what  can   their  mtdits  operandi  be  I 

Carbonates,  we  have  always  been  { 

exerted  no  solvent  power  on  grav«l1 

;  and  this  continues  to  be  the  opinii 

Is,  well  33  medical  chemists,  to  this  day. 

I  his  Ute  elaborate  work  on  this  sut 

t  to  asiert,  (in  mentioning  the  aclioa  of 

[upon  uric  acid,)     "  Ics  carbonates  alkj 

(ction  siir  lui."      Nor  does  tlie  difficult; 

fspect  to  the  pure  alkalies ;  for,  in  the 

I'lfp,  they  must  return  again,   to«it' 

I  saponaceous  stale.      My  ingenious  fr 

chemistry,   Mr.  William  Higgms,  (it 

;d,)  emphatically  ekclaimi,    "  Wh; 

lap  ?  why  not  turn  our  attention  to  ibc 

Wilh  regard  to  the  common  alkaline 

I,  it  may  be  obscr^'cd  that   lli%  taturatii 

I  and  that  the  uncombined  poitton  of  alk 

111  exert  its  specific  powers  observable  I 

■y,  as  has  been  so  long  since  well  expl 

This  explanation,  however,   could  no 

Bdjia  carbonala,  or  crystallized   vegelab' 

K-oduced,   and  with  equal  success.     Ma) 

JviUistanding  its  use  as  3  test,  and  noQ' 

I  enlcnaia  some  doubt  of  ils  complete  sa 

I'tpared  with  the  most  scrupulous  carcj 

le  laste^  and  acts  uilh  energy  on  tlw 

[The  carbonic  may  probably  be  loowea 

\  annul  its  alkaline  property  in  any  pr 

tn  possibly  unite  them  in  the  solid  sta 

ly  Mr.  Kirwan,  however,   that  this  can 

p  saturation  is  temporary,  and  continue 

t  recent  state.    This  we  now  accomplif 

s,  in  the  fluid  one  of  our  soda  and 

where,  indeed,  the  alkali  may  be  ' 

I  super-carbonated  state.      Now,  the  s 
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ilttiMliiiit  also  iipon  th^  ea^iibition,  compktely  4ocs  Away 
■ly  foimer  hypothesis;  and  we  are  left  to  conclude,  that 
either  the  opintoa  of  their  want  of  action  upon  gravdly  wd 
calculous  niatter  is  unfounded^  or  that  the  animal  oeconoiiiy 
IQ^y  be  possessed  (among  the  multiplicity  of  its  wonders) 
of  some  unknown  chemical  agency,  whereby  it  mayj  ii| 
their  course  through  the  circulation^  disengage  their  car^ 
^nic  acid  gas. 

This  would  not  appear  more  extraordinary  than  the  for** 
mation  of  the  different  and  most  opposite  secretions^  such 
as  bile  and  milk,  from  one  and  Oie  same  fluid ;  nor  than 
what  we  every,  day  observe  to  pass  in  the  functions  of  the 
vegetable  department  of  the  organised  kingdom*  The  $al^ 
sola  kaiif  saliponua,  and  other  maritime  plants,  afforded  to 
Chaptal's  analysis,  in  their  early  stnte  of  growth,  muriate 
of  soda ;  when  the  plant  was  more  advanced,  this  salt,  with 
this  excess  of  alkali ;  but  in  a  full  state  of  maturity,  the 
same  quite  disengaged,  and  uncombined  with  muriatio 
acid.  Here,  then,  we  have  one  of  our  most  refractory  salts^ 
and  that  resists  the  action  of  our  greatest  fires,  completely 
decomposed  by  the  vegetative  powers  of  an  humble  plant«L 
In  this  state  of  uncertainty  I  determined  upon  a  course  of 
some  experiments  which  might  throw  some  light  on  this 
subject  j  and  go  to  explain  how,  or  upon  what  principle, 
alkaline  earths  or  carbonates  become  remedies  in  thosQ 
complaints.  And  here,  again,  I  must  bring  to  our  recol* 
lection,  that  whatever  retains  the  uric  acid  in  a  state  of  so* 
lution  whilst  in  the  body,  must  prevent  the  formation  of 
gravel  or  calculous  matter  of  that  kind. 

And  to  begin  with  lime  water,  so  generally  prescribed 
since  the  time  of  White.  In  this,  the  quantity  of  pure 
earth  in  solution  (being  only  one  grain  in  700  of  water)  ia 
so  minute,  and  it  is,  withal,  so  readily  decomposed,  that 
we  could  not,  a  priori^  expect  much  from  its  agency. 

On  conversing,  ho>\  ever,  with  my  friend  Dr.  Harvey  on 
this  subject,  (of  whose  professional  acumen  it  is  unneces- 
sary to  make  mention  here,)  he  observed,  with  that  strength 
of  reasoning  peculiarly  his  own :  '^  Whatever  may  be  the  ra« 
suit  of  your  future  inquiries,  can  you,  for  a  moment^  ima- 
gine 


praivlly  and  Calculous  Conerelta 
fticUns  of  the  first  eminence,  and  of  al 
Kill  consent  to  tread  in  the  path  of  eospiri 
Jin  ilie  use  of  this  remedy,  if  ihey  wen 
■  by  ihe  irresistible  evidence  of  a  nicct 
Ibservation?  or  thai  ihe  late  Dr.  Smyi 
Igreat  discernment,  and  extensive  knowV 
Xrally  and  promiscuously,  prescribe  lintet 
liave],  if  he  were  not  satis6ed  of  its  effii 
e  great  similarily  of  these  complainta  ?" 

Experiment  I. 
Ices  of  healthy  urine  was  added  one  o 
similar  quantity  of  unne  wai  set  . 
I  both  in  close  vessels  J  temperature  vai 
J  degrees,  being  in  August  17U9.  lo 
m  the  slightest  separation,  or  crygtalliz 
Jftcr  three,  five,  or  ueven  days.  Some 
standard  after  the  third  day,  which 
■tity  to  the  fifth. 

Experiment  II. 
I  quantity  of  urine  was  added  half  an  o 

I'ater,  with  the  same  appearances  as  be 
J  acid  after  several  days.  The  standard  d 
lials  on  the  third  n 


Experiment  III. 
!  quantity  of  urine  were  added  two  drai 
:r,  which,  though  insufficient  to  neuti 
Iphosphoric  acid,  yet  seemed  as  eSectuol 
Jiaration  of  uric  acid  as  the  greater  quan 
e  former  experiments. 

Experiment  IV. 
Ices  of  the  urine  of  a  child,  six  years  old 
BJect  to  deposit  gravel  upon  cooling, 
fthms  of  lime  water,  which  cSeclually 
Ition  of  this  matter,  whilst  the  standard 
Isly  this  saline  substance  after  three  hou 
Exper< 
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Exp&rtntent  V* 

To  three  ounces  of  the  same  kind  of  urine  as  in  the  pre* 
cedingi  was  added  one  drachm  of  lime  water :  the  result  the 
same  as  in  the  former.  Some  precipitation  in  the  standard^ 
as  in  the  preceding  experiment. 

When  we  consider  the  small  proportion  of  lime  kept  ia 
solution  in  water^  and  that  the  lime  water  used  in  my  ex- 
periments was  far  from  being  recent^  we  must  be  astonished 
at  the  minute  quantity  that  proves  sufficient  to  keep  the  uric 
acid  in  solution :  but  this  wonder  ceases  when  we  recollect 
that  the  proportion  of  it  in  the  above  quantities  of  urine  is 
extremely  small,  and  that  it  is  scarcely  acid ;  as  we  may 
learn  from  the  controversy  that  took  place  between  two  such 
able  chemists  as  Pearson  and  Fourcroy  on  this  subject. 
Findings  then,  our  common  lime  water  exerting  such  powers 
In  preventing  the  separation  or  crystallization  of  this  sub* 
stance,  it  occurred  to  me,  that  much  more  might  be  ex- 
pected from  barytic  lime  water,  as  containing  a  larger  pro- 
portion of  saline  matter  in  solution ;  and  that,  though,  from 
its  poisonous  effects  in  the  carbonated  state,  the  internal  ex- 
hibition would  be  hazardous,  yet  it  might  prove  an  useful 
remedy  when  injected  into  the  bladder.  But  how  uncertain 
are  our  apparently  best  founded  theories  when  not  deduced 
from  experiment ! 

Experiment  VIp 

To  three  ounces  of  urine  was  added  one  drachm  of  ba- 
rytic lime  water,  which  immediately  seemed  to  decompose 
the  whole,  render  it  turbid,  and  give  it  the  appearance  of 
the  urina  jumentosa ;  for  reasons  easily  and  satisfactorily 
explained  by  Fourcroy,  to  whom  I  must  refer.  After  two 
days  I  was  surprised  to  find  some  small  crystalline  matter 
adhering  to  the  sides  of  the  glass ;  and,  upon  examining  the 
copious  precipitate  from  this  re-agent,  I  found  it  blended 
with  as  much  crystallized  uric  acid  as  appeared  in  the  stan- 
dard. A  repetition  of  this  experiment,  both  since  aad  at 
that  time,  afforded  the  same  results.  Now  the  strength  of 
barytic  lime  water  is,  to  that  of  tiie  common,  nearly  as  13 
to  1 ;  the  former  keeping  in  solution,  at  the  temperature  6o 

degrees. 
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grains  to  iht  ounce.  Has  the  bary^c,  « 
aicrgy,  \cs*  affinity  lor  the  uric  koiI  ikl 
flh  }  vtt  ilocs  a  Bujierior  afGniiyj  to  auiae 
i  the  urinaTy  compound,  supertedc  ita  tin 

iiit  tl>e  small  qitantily  of  stronthian  Xaat 
esaed,  did  not  permit  me  to  ext«iid  my  iBi 

'h-ea,  that  our  alkaline  eartli  of  lime^ 
ibie  state  of  goUtlinn,  and  in  tiie  smallei 
etuitlly  prevents  ilii:  crystallizntion>  orkt 
lithtc  acid  of  urine )  if  We  only  suppo« 
e  kidneys  and  bladder  in  the  smalkul  qu 
luce  similar  efH^cls  there,  obviate  tlic  I 
F  gravelly  matter,  nr  further  ftccuoniUl 
calculous  concretions  of -this  kiud. 
V  proeeud  to  inquire  into  the  effecU  of  iJ 
ed  alkalit-s  ihemiieKes.  The  action  of  the 
uvin  3.-aA  aeknowledgL-d,  I  shall  content 
criinent,  and  pass  on  to  tht^  Utter. 

Experiment  VII. 
mces  of  the  urine  of  a  child  often  dej 
)oliug,  were  added  ten  tlmps  of  the  aq 
ihops.     After  seven  days  no  sign  of  sepa 
ible  in  the  standard  ai\er  some  hours. 

Experiment  VII  I. 
mces  of  urine  were  added  three  grains 
rarbonate  of  poUsh,  the  purity  of  whi 
)y  Dr.  Perceval  and  myself,  and  coQ' 
Mr.  Kirwan,  1*33  grains  of  alkali,  h 
J  appearance  of  crj'stallized  mailer:  j 
alter  forty-eight  hours. 

Exper'xmeiM  IX.  -^ 

ic  quantity  of  urine  were  added  two  gr« 
with  the  like  result. 

jure  and  carbonated,  let  us  now  procei 
ated  and  sub-carbonated  states. 

Ex 
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JaOCpenimanf  A.* 

To  three  ounces  of  urinej  in  a  well  closed  phial^  wis  added 
half  an  ounce  of  the  ajua  mephitica  aftoltmy  prepared  ac* 
cording  to  Dr.  Faulkner^s  proportions.  No  crystalliied  ap« 
pearance  after  seven  days.  This  result  we  might  weD  ex- 
pect, firom  the  relative  large  proportion  of  its  alkaline  salt) 
having  already  seen  equally  good  effects,  from  half  an  ounce 
only  of  Kinsley's  soda  water,  containing  a  mere  fraction  of 
alkaline  matter* 

Experiment  XI. 

To  three  ounces  of  urine  were  added  two  grains  of  the 
common  salt  of  tartar  of  the  shops,  containing,  according 
to  Mr.  Kirwan,  0*89  of  alkali,  llie  same  results  as  in  the 
former  experiments,  even  after  six  days. 

ExperimerU  XII. 

Having  no  pure  mineral  alkali,  three  grains  of  the  com* 
mon  crystallized  soda  of  the  shops,  cont^ning,  according  to 
Mr.  Kirwan,  0*64  of  alkali,  were  added  to  four  ounces  of 
urine.  The  result  as  in  the  former;  which  was  equally  pro- 
duced by  t>^o  grains  only;  and  perhaps  would  have  been 
equally  so  by  one. 

Wishing  to  be  more  Rilly  convinced  that  the  very  large 
proportion  of  disengaged  carbonic  acid  gas  in  our  soda  wa- 
ters did  not  counteract  the  usual  alkaline  effects : 

Experiment  XIII. 

To  four  ounces  of  the  urine  of  the  same  child,  which  was 
generally  surcharged  with  gravelly  matter,  I  added  half  an 
ounce  of  Kinsley's  soda  water  in  its  full  state  of  efferves- 
cence t  the  phial  well  corked,  and  removed  into  a  cold  cellar, 
temperature  43  degrees.  After  four  days,  nay,  a  week,  no* 
thing  but  the  usual  calcareous  sediment,  without  an  atom  of 
crystalliaed,  or  otherwise  precipitated  uric  acid. 

Firom  the  above  experiments,  then,  we  learn,  thtt  pure 
lime  in  the  state  of  lime  water,  the  pure  alkalies,  the  sub* 
carbonated,  carbonated,  and  super-carbonated,  all  prevent 
the  separation  of  the  uric  acid,  by  uniting  probably  with, 

and 
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it  in  solution.  That  ihcy  shooul  «ti 
III  (he  super -carboiiaied  suda  water,  ii 
li<J  we  must  suppose  th>(,  in  the  tcmpen 
li>oJy,  this  superabundant  gas  (wKich, 
mly  retained  by  comprcBsion)  would 
J  leave  the  aik&li  (o  exert  its  usual  f»ro 
lulii  presume,  it  happens. 

ot  soda  water  wu  poured  into  a  lug 

I  [o  the  inSuencc  of  the  atmosphere  in  a 

to  75  degrees.  After  two  days  it  co 

s  ;ciJ,  and  only  ceased  to  do  go  at  tht 

1  Expeiimcnt  X.  we  find  it  in  its  foil 

l'>ssesijng  its  alkaline  influeace  on  the  at 

lild  be  disposed  lo  iittribute  to  iis  very  wea 

cid  in  the  fully  carbonated  and  lU 

ss,  ai  M  ell  as  to  the  verj'  weak  degree  o 

Icid  itself,  rendering  the  most  minute  |i( 

Inaitcr  sufficient  to  its  saturatioD.     HoWi 

lis  obvious  that  the  exiraordiuary  quanlit 

J  these  waters  arc  surcharged,  is  iindoabt 

Ind  may  probably  prove  dangerons.     I 

:I  to  these  complaints)  there  is  alway 

Bicing  .spasmodic  affL-ctions  of  the  stomac 

y  occuned ;  and  if,  to  prevent  it,  we  are 

Lous  tinctures,  and  brandy,  why  not  as  v 

uration  at  once,  and  content  oursel' 

;  degree  of  it  which  exceeds  but  lillU 

I  the  prcdiB~|>osed  to  apoplexy  less  lo  ap 
b  cases  we  find  our  own  physicians,  ai 
:  sister  kingdom,  preferring  carbonalei 
^  soda,  Bni,  recollecting  that  I  am  at 
I,  the  part  only  of  the  eiperimenler,  I  i 
lonsider  what  the  action  of  these  saline  9 
c  acid,  iu  its  concrete  or  calculoui 
J  few  others  of  these  concreiions,  whicl 
It  nature,  are  of  frequent  occurrence, 
I  The  nature  of  tboec  employed  in  the 

■"? 
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t*)[periments  was  always  previously  ascertaiiied.ahd  specified) 
they  were  also  carefully  weighed  acid  dried^  both  before  and 
after  immersion  in  their  several  menstrua. 

Dr.  Percival,  of  Manchester,  as  well  as  others,  having 
experienced  the  solvent  power  of  the  plain  mephitic,  or  car- 
bonated water,  on  urinary  calculi,  it  was  thought  proper  to 
repeat  his  experiments. 

Experiment  !• 

A  fragment  of  a  calculus,  weighing  twenty-three  grains^ 
and  of  the  uric  acid  kind,  was  suspended  by  a  thread,  for 
forty-eight  hours,  in  Nooth's  apparatus,  already  nearly  filled 
with  highly  impregnated  aerated  water,  and  still  exposed  to 
a  stream  of  carbonic  acid  gas :  temperature  38  degrees* 
When  taken  out,  and  dried,  weighed,  as  before,  twenty- 
three  grains. 

Experhnent  II. 

A  fragment  of  a  calculus^  of  the  same  kind,  weighing 
forty  grains  and  three  quarters,  was  suspended,  as  before,  in 
Nooth's  apparatus,  for  forty-eight  hours :  temperature  vary- 
ing from  forty  to  fifty-five  degrees.  On  being  taken  out^ 
and  dried,  was  found  to  have  sustained  no  loss. 

Experiment  III. 

An  entire  calculus,  of  a  rough  and  sandy  appearance^ 
chiefly  of  the  uric  acid  kind,  but  with  some  extremely  mi- 
nute intc^rmixed  particles  of  the  animoniacal  magnesian  phos- 
phate, weighing  fifty -two  grains,  was  suspended,  as  before, 
for  forty-eight  hours,  in  Nooth's  apparatus.  After  being 
taken  out,  and  dried,  was  found  to  weigh  fifty-one  grains 
and  a  quarter  ;  so  that  there  was  here  a  loss  of  three  quar- 
ters of  a  grain :  undoubtedly  of  the  animoniacal  magnesian 
phosphate. 

Experiment  IV. 

Wishing  to  see  whether  even  increased  temperature  would 
add  to  the  solvent  power  of  carbonic  acid,  a  fragment  of 
calculus,  of  the  uric  acid  kind,  weighing  twenty-two  grains^ 
was  immersed,  as  before,  for  forty-eight  hours,  in  three 
ounces  and  a  half  of  highly  impregnated  carbonated  water. 
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[osed  phial,  and  Uid  on  a  sand  ln'atwhicl 
I  limpcralurf;  of  HXJ  dcgrers.  Alter  bei; 
lied,  the  weight  was  fuunj,  its  before,  lw( 


I'ie  experiments,  then,  we  may  conclude, 
I  tiric  acid  kind  are  insohible  in  carbnnaU 
f.  Percival,  whose  character  as  a  philoK 
Ll^ysician,  deservedly  stands  so  high,  n 
Iwn  concretions  of*  a  different  kind}  im 
I  his  experitneuls  tlitre  was  a  loss  of  »ew 
Iv  ounces  of  mcphillc  water,  whiUtuone 
liiigh  in  several  pounds  of  that  fluid. 
Il'cratcd  upon  some  of  a  diBi-rent  and  hi 

I  Experiment  V. 

i  of  a  calculus,  of  the  amnioniacal  m 
■  ling  lOO'A  grains,  was  suspended,  as  u 
I  hours,  in  Nuoth's  apparatus:  tCOipCT 
Ifpon  bluing  taken  out,  and  rlricd,  WU  f 
It  grains ;  so  that  its  loss  amounted  to 
I  than  seven  grains  three  quarters.  And 
Iplaiiaiinn  of  the  result  of  Dr.  Perclval' 
lupposliig  ihal  the  calculi  he  tmploycd  n 
I  specie? ;  llie  extreme  solubility  of  whi 
liiioceni  a  menstruum,  should  excite  thi 
Ir  young  gcnllcraen,  in  the  surgical  dep 
m  its  aolulinn  by  injections  of  carbonat 
Idder.  To  such  safe  trials  they  must  h 
1.-  pleasing  consideration  that  this  kind 
Iriion  of  tlie  human  urinary  calculi. 
Ilio  water  should  not  be  (oo  highly  impi 
l.li;n  expansion  of  the  ra«  under  the  hun 
liilu  excite  the  bladder  to  reject  it  too 
1  i?nienee,  however,  must  be  in  part  oh 
I)  of  previously  warming  ihe  injection 
littirc  of  su  degrpes;  a  precaution  np 
lliil  to  ri'tiirn  to  the  alkaline  earths  and 
I  Krperimcnt  Vi, 

l-f  ,1  ■■.-.'■.c  acid  calculus  was  ^ufipcnded.. 
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ttght  hours^  in  four  ouncea  of  lime  water  :  temperature  as 
before.  After  being  dried,  was  found  to  have  lost  seven 
grains  three  quarters ;  and  the  surface  to  be  covered  with  a 
granular  efflorescence,  which,  in  drying,  detaches  itself.  The  , 
calculus  was  so  much  softened  as  to  leave  little  doubt  of 
iti  entire  destruction  by  a  few  more  immersions.  It  wa« 
again  suspended  for  a  month,  in  the  same  quantity  of  lime 
water,  in  the  temperature  of  the  atmosphere  only,  without 
any  renewal  of  the  menstruum  ;  when  it  was  found  to  have 
lost  twenty-four  grains.  Now,  if  the  lime  water  had  been 
frequently  renewed,  and  its  energy  assisted  .by  the  standard 
heat  of  the  human  body,  no  doubt  but  it  would  have  been 
entirely  broken  down  in  a  much  shorter  time.  We  find> 
then,  lime  water  not  only  preventing  the  separation  of  uric 
acid  from  urine,  but  acting  powerftilly  upon  it  in  its  most 
compact  form.  How  well  founded,  then,  were  the  experi- 
ments of  Whyte,  as  well  as  the  opinion  of  Dr.  Smyth  5  and 
how  little  deserving  the  latter  the  obloquy  of  his  contempo- 
raries for  his  predilection  to  it !  Now  this  result,  corre- 
sponding also  with  Scheele's,  points  it  out  to  us  as  one  of 
our  most  safe  and  active  agents,  when  injected  into  the  blad- 
der with  the  necessary  precautions.  And  we  must  feel  sur- 
prised that  no  attempts  of  that  kind  have  been  made  since 
the  time  of  Whyte. 

Experiment  VII. 

A  fragment  of  calculus,  of  the  uric  acid  kind,  weighing  * 
seventy-nine  grains  and  a  quarter,  was  suspended,  for  forty- 
eight  hours,  in  a  mixture  consisting  of  four  ounces  of  di- 
stilled water  at)d  twenty-five  drops  of  the  weak  aqua  kali 
puri  of  the  shops,  which  merely  gave  it  an  alkaline  taste. 
It  was  then  placed  on  a  sand  heat ;  temperature  varying  oc- 
casionally from  60  to  100  degrees.  x\fter  being  taken  out, 
and  dried,  it  weighed  seventy-four  grains  and  three  quarters; 
so  that  the  loss  amounted  to  four  grains  and  a  half.  This 
weak  lixivium,  it  appears,  then,  operated  upon  it,  acquirt^ 
a  yellow  colour,  a  sweet  taste,  and  precipitated,  with  a  few 
drops  of  muriatic  acid,  a  white  sediment,  easily  recognizable 
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,    silky,  nettlle-ghiiped,  cr)'Sl;illine  ippi 
e  uric  acid. 

Uiperimenf  VIII. 
[■  tragmeiil  nF  calculus,  ai'ler  litiiig  well  \ 
I  S3  again  immereed,  for  I'urty-cight  houi 
Jiinling  of  fliily  twoiily  drops  of  aqiia  ki 
|ces  of  distilled  waier,  iuid  under  the  3a 
Upon  being  [aken  out,  and  dncd> 
■  lost  fiMir  grains  an  J  a  quarter.  The  I 
llowish  grccii  colour,  lost  all  alkitltne  U4 
\  as  before,  with  cither  the  acetous  or  n 

Ej-perimeni  IX. 
:  (if  calculus,  of  the  Fame  kind,  w 
Irains,  was  suspended,  as  btfore,  foT  fori 
I  mixture  cunststiiig  only  of  fiftecu  ibo|] 
ir  ounces  of  distilled  water,  wluch  i 
J.ilkaiine  taste.  After  being  taken  OUt,  an 
I  lu  ila^'e  lost  one  grain  and  three  quartc 
)jisting  chiefly  of  the  external  laminEe 
I  acled  upon. 

Erperivieni  X. 

iniL-iit,  washed  and  dried,  was  agi 

rorty-L-iaht  hours,  m  a  similar  lixivli 

circumstances.     Tlie  loss  now  amoi 

ins  ;  and  from  this  we  learn  how  com 

|t  ihc  menstruum  is  increased  by  each  sui 

o  much  so,  indeed,  thai  a  few  repeiit 

liinile  [he  lamina;,  and  cnuse  them  to 

.ilent  state,  easily  voidable  with  the  uri 

l-iiU,  therefore,  of  this  experiment  lei 

ailcnlion  of  our  young  praclitionc 


r  To  U-  i 


imird.l 
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V.  The  Syphon  applied  to  the  Worm  Tub  as  a  Refrigerator ; 
or  J  A  flan  for  conveying  Water  in  any  Quantity  to  a 
Worm  Tub  of  the  largest  Dimensions^  if  perfectly  jiir 
tight.     By  Alexander  Johnston,  Engineer*. 

A.  £  IG.  2.  Plate  II'.  The  feed  pipe  of  cold  water. 

B.  The  hot  witer,  or  waste  pipe,  the  end  of  which  must 
be  about  two  feet  lower  than  the  feed  pipe,  to  make  it  act 
with  full  effect. 

When  you  commence  work,  you  must  shut  the  cocks, 
and  fill  the  tub  through  a  hole  at  top,  and,  of  course,  both 
pipes,  and,  when  full,  stop  the  bole  at  top,  and  open  the 
cock's  together;  the  water  will  then  commence  running,  and 
continue  as  long  as  the  supply  holds  good,  as  it  acts  in  every 
respect  on  the  principle  of  a  syphon. 

By  this  means  pumps,  horse  mills,  and  other  machinery, 
arc  rendered  unnecessary  for  that  purpose. 

The  application  of  this  improvement  is  simple,  and  exe- 
cuted at  a  very  little  expense.  The  saving,  I  think,  may  be 
calculated  at  upwards  of  one  hundred  horses  per  annum,  for 
the  city  of  Dublin  alone. 

I  have  executed  one  for  Nicholas  Roe,  esq.  Marybone» 

lane. 

Alexander  Johnston. 

Dublin,  July  6, 1803. 


VI.   Description  of  a  Comet arium  invented  by 

Ez.  Walker,   Esq. 

To  Mr.  Tilloch. 

SIR  Lynn,  Jan.  21,  1806. 

1  HAVE  lately  constructed  a  cometarium,  which  produces  a 
more  beautiful  effect  than  any  instrument  of  the  kind  that  I 
am  acquainted  with.  It  is  founded  on  a  property  of  the 
convex  lens,  that  I  do  not  remember  to  have  seen  taken 
fiotic^  of  by  any  writer  on  optics ;  and  thinking  that  it  may 

*  From  Tramactums  of  the  Dublin  Society,  toL.  ivL 

Q  %  afford 


I  DescTcption  of  o  Conwtarium- 
Vemtnt  tu  sodieoF  your  readers,  I  Iiave  t 
liYjLible  you  with  a  dcscripl'ion  of  it. 
I  pari  uf  my  instrument  that  1  shall  deiCf 
liiahngany  board,  14  inches  in  length  CD 
Ixcd  lo  a  stand  in  a  perpendicular  direcUoi 
111  an  lie  r : 

Ipin,  BiiSicicnlly  strong  to  be^r  the  wfigl 
I,  \i  scit-vved  into  the  side  of  a  slaori  ot 
I  olher  end  of  ihe  pin  is  lapped,  and  bu  t 
I  turns  upon  it.  This  pin  goes  throug' 
B>Ki:)iii  of  the  board,  and  by  niciins  aflh 
lirass  w;uhcrs  the  board  is  made  fast  lo  Uj 
li|i  of  llic  board  a  hole  6  inches  wide  and 

I  through  il;  the  tup  of  the  hole  being 
Bp  of  the  board. 

Idouhlc  convex  lens,  4  inches  in  diatnctc 

II  distance,  set  in  a  piece  of  nruhogany  < 
Luuiited  in  n  square  frame  8  inches  wHthi 
liound  within  this  frame  upon  two  piof 
Ijs  that  is  made  lo  stand  updn  ft  tabli 
lulc  fast  to  the  hoard  with  screws  around 
linned,  in  such  a  manner  that  one  pari  of 
lone  siile  of  thf  board,  and  the  other  pa 
I  Tiiat  side  of  the  board  on  which  the 
I'.i,  I'fir  the  sake  of  distinction,  call  the  t 
liineiit. 

I  inches  beiow  the  centre  of  this  lens, 
I  ^n  inch  in  diameter,  and  36  inches  focal 
m  the  back  part  of  the  instrument,  again 
l;h  thi;  mahogany  board.  As  this  lens 
I  it  is  s<:i  ill  a  small  piece  of  wood  that  r 
li[iie  fi\ed  to  the  back  part  of  the  insi 
If  1  i  inch  diameter,  and  4U  inches  focal 
Iholc  ne:ir  the  boilom  of  the  board. 

uDircrflonifqr  Using  the  Inslrvment . 
It    the  instrument  upon  a  table,   with 
lid-  a  white  wall,  at  the   distance  of  2 
lit  lit"  the  threat  lens  that  is  behind  the  ir 
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until  it  makes  an  angle  of  about  50^  with  the  top  part  of  the 
frame  in  which  it  turns.  Then  place  a  Hghted  candle  before 
the  cometarium^  at  the  distance  of  18  feet,  and  the  light 
which  passes  through  the  great  lens  forms  a  beautiful  repre- 
sentation of  the  tail  of  a  comet  upon  the  wall ;  the  light 
which  passes  through  the  small  lens  represents  its  head,  and 
that  light  which  falls  upon  the  other  lens  is  converged  to  a 
circular  spot,  which  represents  the  sun. 

When  the  instrument  is  turned  round  by  hand  on  the  pin 
which  supports  it,  the  comet  revolves  round  the  sun,  the 
head  and  tail  of  the  comet  always  keeping  in  the  same  posi- 
tion, with  respect  to  the  sun,  in  every  part  of  its  orbit. 

And  as  no  light  is  suffered  to  pass  through  the  instrument 
except  that  which  goes  through  the  glasses,  and  no  light 
being  in  the  room  except  one  candle,  the  luminous  pictures 
are  seen,  upon  the  dark  shadow  made  by  the  opaque  parts  of 
the  instrument,  exceedingly  clear  and  well  defined.  The 
head  and  that  part  of  the  tail  which  joins  to  it  are  very  bril'- 
liant;  but  this  brilliancy  of  the  tail  gradually  decreases  to- 
wards its  end,  as  represented  in  Plate  111. 

I  am,  sir,  your  humble  servant, 

Ez.  Walker. 


VII.  A  Description  of  a  Property  of  Caoutchouc ^  or  Indian 
Rubber;  with  some  Reflections  on  the  Cause  of  the  ElaS' 
ticity  of  this  Substance'.     In  a  Letter  to  Dr,  Holme*. 

Middleshaw,  near  Kendal, 
SIR,  Nov.  16,  1802. 

JL  HE  substance  called  caoutchouc,  or  Indian  rubber,  pos- 
sesses a  singular  property,  which,  I  believe,  has  never  been 
taken  notice  of  in  print,  at  .least  by  any  English  writer  :  the 
present  letter  contains  my  experiments  and  reflections  on  the 
subject ;  and  should  they  appear  to  deserve  jhc  attention  of 
your  philosophical  friends,  I  am  certain  you  will  take  the 
trouble  of  communicating  the  paper  to  the  Literar)'  and 
philosophical  Society  of  Manchester. 

*  From  Manchester  Transactions^  second  secies,  vol.  t. 

C  4  The 


im-  ]  am  about  ta  ilcscribc  ilqiCDds  oadi 

HiKc  caoutchouc  which  U  lueJ  in  tile  i 

Icat  increases  the  pti">cy  of  the  RtbitSM 

1  contrarV)  mtden  ii  ntcirr  ligid ;  wa  thai 

n  hu  been  sufficiently  warmedi  it 

Itiorc  than  mice  its  natunl  leitgih,  bj*  i  id 

I  tnia  eitrcmiiies;  after nhich  it  will  rec 

l-nsioDs  in  a  moment,  provided  oiu:  of  the 

>  loooxs  it  bat  been  Ktretchcd.    Thn  Aa| 

e  mav  be  prulucni  by  a  degree  of  teBl| 

\  heat  of  the  blood ;  it  is  ibncfure  oesci 

:>  of  11,  by  steeping  it  fera  kv  minucsii 

\  huliiiRg  il  iomn  bat  hmger  in  the  fiu  t  < 

.•mi  makes  th«  resin  ptiaol,  and  Gti  it 

■A-hirh  I*  performed  tii  the  foliowing  nu 

|p!cce  of  cioutchouc  a  litite  hctritr  tbm  ; 

,  xhc  ttniperatiire  of  whidi  waa  49  < 

InUining  the  resin  and  vratcr  was  tbca  pi 

when  ihe  contents  of  K  were  bMwd 

\  caouubouc  floated  on  l\x  furfice. 

Experinatt  1. 

:  end  of  the  slip,  thus  prepared,  bciw 
ore-finger  of  each  hand,  brin^  llie  midd 
^ht  contact  wilh  tlie  edges  of  the  lips 
h  it  straight  ai  the  time,  but  not  to  s 
li3  its  natural  length  :  alter  taking  these 
■!id  the  slip  suddenly,  anil  you  will 
a  sensation  of  warmth  in  that  par 
ih  touches  il,  arising  from  an  augmeiv 
1  the  caoulchouc  ;  fnr  this  resin  i 
the  further  it  is  extended,  and  the 
-  a  hiLh  degree  of  sensibility,  whic? 
i-cr  these  changes  with  greater  faci' 
I  ufc  the  body.  Tlie  increase  of  teni 
;iv.d  upon  extending  a  piece  of  car 
^ed  in  an  in*tant,  by  permitting  th 
;  whirh  it  will  do  fjuickiy  by  virl 
>  oft  ai  the  stretcliirg  force  ceases 
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ioon  as  it  has  been  fully  exerted.  Perhaps  it  will  be  said, 
that  the  preceding  experiment  is  conducted  in  a  negligent 
manner ;  that  a  person  who  wishes  for  accuracy  will  not 
trust  his  own  sense  of  feeling  in  inquiries  of  this  deitcriptioUj 
but  will  contrive  to  employ  a  thermometer  in  the  business. 
Should  the  objection  be  started^  the  answer  to  it  is  obvious ; 
for  the  experiment  in  its  present  state  demonstrates  the 
reality  of  a  singular  fact,  by  convincing  that  sense,  which 
is  the  only  direct  judge  in  the  case,  that  the  temperature  of 
a  piece  of  caoutchouc  may  be  changed  by  compelling  it  to 
change  its  dimensions.  The  use  of  a  thermometer  deter- 
mines the  relative  magnitudes  of  these  variations,  by  refcr- 
ring  the  question  of  temperature  to  the  eye :  experiments  of 
this  sort  are  therefore  of  a  mathematical  nature,  and  aflbrd  a 
kind  of  knowledge  with  which  we  have  nothing  to  do  at 
present ;  for  we  are  not  inquiring  after  proportions,  but  en- 
deavouring to  establish  the  certainty  of  a  fact,  which  may 
^sist  in  discovering  the  reason  of  the  uncommon  elasticity 
observable  in  caoutchouc.  My  essay  or  letter  appears  to  be 
tunning  into  a  long  digression ;  the  subject  must  therefore 
be  resumed,  and  it  will  not  be  improper  to  premise  the  fol- 
lowing simple  experiment,  in  the  present  state  of  the  inquiry, 
because  it  seems  capable  of  affording  no  inconsiderable  de* 
gree  of  insight  into  the  plan  which  nature  pursues  in  pro- 
ducing the  phaenomcnon  in  question. 

Experiment  II. 

If  one  end  of  a  slip  of  caoutchouc  be  fastened  to  a  rod  of 
metal  or  wood,  and  a  weight  be  fixed  to  the  other  extremity, 
in  order  to  keep  it  in  a  vertical  position,  the  thong  will  be 
found  to  become  shorter  with  heat  and  longer  with  cold. 
The  processes  of  heating,  cooling,  and  measuring  bodies  are 
60  well  known,  that  I  need  not  enter  into  the  minuter  parts 
of  the  experiment ;  it  will  be  proper  however  to  add,  that 
an  increase  of  temperature  diminishes  the  specific  gravity  of 
the  Indian  rubber^  and  a  loss  of  heat  occasions  a  contrary 
effect  in  it,  as  I  have  proved  experimentally.  The  know- 
ledge of  the  latter  fact  leads  me  to  conclude,  apparently  on 
reasonable  grounds^  that  the  pores  or  interstices  of  caout- 
chouc 
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larged  by  lieat  and  diminished  by  cold  ; 

aslipol'this  substance  wbicl)  remains  ex 

nr  the  application  of  force,  happeas  to  oi 

sloii  of  temperature,  the  capacity  of  itt 

cly  or  collectively,  is  augmenied  t^  the  i 

e  in  ihc  figure  of  the  thoDg.     Now  if  1 

jvif  be  admitted,  it  will  follow  from  til 

jLiitt..  that  the  phenomenon  under  conaiil 

I  by  the  alternale  abiiorption  and  emission 

in  the  same  inanner  that  ropcf,  thebli 

as  many  more  bodies,  are  obliged  lo  a 

|il)emst;lves,   by  tlie   alternate  abeorptio 

1>  ater.     You  will  perceive  by  the  IcaouT 

lions,  that  my  theory  of  this  caseo 

Lily  mechanical ;  in  fact,  theexpUnatw 

.   the  mutual   attraction  of  caloric  aiul 

former  of  which  penetrates  the  httn 

i-  part  of  it  with  the  greatest  ease  and  e 

Jch  the  resin  is  compelled  to  accommod, 

Ipartion  of  the  calorific  t!ui(l  whifli  is  dut 

n  at  any  particular  degree  of  temperatur 

i  last  remark  la  the  phenomenon 

,  I  may  observe,  that  if  a  force  be  cxcrtt 

chouc  to  alter  the  dimensions  of  its  por 

|tion  mentioned  above  will  resist  the  effor 

which  this  substance  may  be  made  to  i 

lul  the  retractile  power  which  it  posses 

|ns,  show   that  its  constituent  particlea 

1  themselves :  but  where  there  is  motioi 

cnnscfiuently  caoutchouc  abounds  with 

or  intersiiccB,  the  magniiudes  of  whi 

|:use  llie  specific  gravitv  of  the  resin  b" 

I  and  greater  with  cold.  Now  if  the  dimi 

in  a   piece  of  caoutchouc  can  be  Ic 

away  part  of  the  matter  of  heat  wi 

time,  this  new  arrangement  in  the  i 

c  slip  will  lessen  its  capacity  for  the  m 

cqucntly  augment  its  temperature.     I 

h  a  slip  i^  increased  bv  stretching  it,  au 
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to  the  first  experiment :  the  pores  of  it  are  therefore  dimi« 
nisfaed ;  and  the  effort  which  it  exerts  at  the  time  arises  from 
the  mutual  attraction  of  the  caoutchouc  and  caloric,  which 
attraction  causes  an  endeavour  to  enlarge  the  interstices  of 
the  former  for  the  reception  of  the  latter :  hence  it  happens 
that  the  thong  contracts  longitudinally,  according  to  the 
second  experiment,  and  the  redundant  caloric  is  absorbed  ia 
the  course  of  this  operation,  which  again  reduces  the  tem- 
perature. The  preceding  explanation  agrees  very  well  with 
the  phaenomenon,  as  it  is  stated  in  the  beginning  of  this 
letter ;  and  the  theory  receives  additional  confirmation  from 
the  folbwitig  facts. 

Experiment  III. 

If  a  thong  of  caoutchouc  be  stretched,  in  water  warmer 
than  itself,  it  retains  its  elasticity  unimpaired ;  on^the  con- 
trary, if  the  experiment  be  made  in  water  colder  than  itself^ 
it  loses  part  of  its  retractile  power,  being  unable  to  recover 
its  former  figure ;  but  let  the  thong  be  placed  in  hot  water^ 
while  it  remains  extended  for  want  of  spring,  and  the  heat 
will  immediately  make  it  contract  briskly.  The  foregoing 
circumstances  may  be  considered  as  proving,  that  the  elasti- 
city of  caoutchouc  is  not  a  constitutional  quality  of  the 
substance,  but  a  contingent  effect,  arising  from  the  loss  of 
equilibrium  between  the  portion  of  caloric,  which  the  resin 
happens  to  contain  at  any  moment,  and  its  capacity  to  re- 
ceive that  fluid  at  the  same  instant.  The  object  of  the  pre- 
sent letter  is  to  demonstrate,  that  the  faculty  of  this  body 
to  absorb  the  calorific  principle  may  be  lessened,  by  forcibly 
diminishing  the  magnitudes  of  its  pores,  and  this  essential 
point  of  the  theory  may  be  confirmed  by  experiment ;  for 
the  specific  gravity  of  a  slip  of  caoutchouc  is  increased^  by 
]ceeping  it  ^tended  while  it  is  weighed  in  water. 

John  Gouoh. 


VIII.  Remarks 


(  "  ] 


T  Urine,  and  the  Prognostia  mliuh 
^J'ront  il.     Bij  Dr.  CoLLBNBUca*. 

Jtioiis  ideas  and  erroneous  opinions  of  the 
■en  of  many  persons  otherwise  well  iofo 
If  medicine,  have  made  me  think  that  it ' 
ll  to  explain  to  that  part  of  the  puUic  wl 
fe  healing  an,  the  phenomena  which  u\ 
\\  a  stale  of  health  or  sickness,  Ibaolo 
I  rules  and  modes  of  treatment,  wltk 
Ls  than  nseful. 

I  has  been  already  partly  fullDlcd  in  dii 

md  anatomical  treatiKti,   destined  fCT 

ihysicians  j  bnt  let  me  only  say  a  few  woi 

Jivhich  too  many  persons  have  fklw  idew 

Itlie  prognostics  derived  from  it- 

;  are  declined  to  accrete  fi-oro  the  hloo 

y  the  name  of  urine,  and  which  cann< 

without  prejudice  to  the  health. 

p.i  of  this  fluid  are  different  according 

pidnal,  the  season  of  the  year,  food,  drin! 

lances ;  but  in  general  the  urine  contain! 

rlne,   a  litllccommon  salt,  some  caic; 

;.     These  substances,  according  to  ci 

!vcd  inmoreorle^s  water.  The  colour, 

i£  var)'  according  to  the  proportion  ol 

Ithe  quantity  of  water.   Thus,  if  suitable 

iroe,  &c.,  are  dissolved  in  a  propoit 

rr,  the  result  will  be  urine  of  a  citron-y 

I  a  particular  smell  and  taste,  such  as  is 

T  a  pcrs'Jii  in  a  state  of  health  ;  but  if  th 

r  is  tno  great  relatively  to  other  subst 

ic  unne  becomes  clearer,  and  the  snii 

J  Supposing  a  contrary  mixture,  i.  e>  if 

■  dissolved  in  a  smaller  quantity  of  wati 

|irker  colour,  a  stronger  tatte  and  smell, 

yellow,  and  of  a  deep  or  clear  re 

r  ?ubstances,  for  example,  a  quantity  t 

■  rrun  ihe  Gtrman.  * 
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its  colour  will  become  of  a  saffiron-yellow ;  if  the  bile  is  cor* 
rupted  it  will  become  green^  and  black  if  there  be  any  mix- 
ture of  blood  in  the  urine^  as,  for  instance^  in  putrid  fevers. 

Thus  it  is  from  the  appearance  of  the  uriqe  we  are  enabled 
to  judge  of  the  nature  of  the  forces  of  the  body^  and  of  the 
different  combinations  of  its  constituent  parts  3  and  on  that 
account  we  have  recourse  to  that  fluid  for  the  purpose  of  de- 
termining the  state  of  the  forces  and  humours  of  a  patient. 

1 .  Let  us  judge  if  these  forces  are  active  or  not.  We 
caliybrcw  those  qualities  (^  the  body  by  which  it  performs  ita 
functions  in  the  order  and  manner  that  are  convenient. 
These  forces  may  be  more  or  less  active.  If  we  wish  to  give 
action  to  a  force  which  is  rather  inert,  we  excite  it  bv  irnta- 
tion.  For  example,  when  we  feel  a  tkkling  in  the  soles  of 
the  feet,  the  toes  and  the  foot  immediately  contract :  since 
the  skin  or  the  fibres  have  this  power  of  contracting  them- 
selves by  the  influence  of  irritation,  it  thence  results,  that 
the  veins,  which  every  where  traverse  the  body,  shrink,  and 
consequently  can  only  conduct  a  smaller  quantity  of  the 
blood — ^merely  the  aqueous  particles ;  and  if  a  similar  con- 
traction takes  place  in  the  region  of  the  kidneys,  they  will 
receive  only  the  aqueous  parts  of  the  blood,  and  will  secrete 
a  clear  urine  like  water.  This  is  what  takes  place  in  fevers 
when  shivering  fits  are  experienced.  But  this  quality  of 
urine,  which  in  this  case  announces  an  augmentation  of 
forces,  may,  under  other  circumstances,  announce  a  weak- 
ness and  relaxation  of  the  body,  particularly  in  the  kidneys^ 
which  then  make  their  secretions  less  perfectly.  Such  urine 
may  indicate  great  danger,  and  even  death.  If  it  comes 
from  persons  attacked  by  inflammatory  fevers,  it  announces 
that  the  blood  is  so  thick,  viscous,  or  near  being  coagulated, 
that  drinks  cannot  mix  with  it,  and  aie  voided  almost  with- 
out alteration.  I  mean  to  state  hereafter  the  consequences 
which  result  from  this  difference  in  prognostics  by  means 
of  urine. 

2.  The  urine  makes  us  acquainted  with  the  nature  of  the 
constituent  parts  of  the  body,  and  of  their  relative  quantities^ 
It  enables  us  to  judge  also  if  those  parts  be  strongly  united 
together^  or  if  they  arc  very  soluble,  and  tend  to  corruption. 

In 


licfnarh  on  Uriai. 

c  ihe  urine  will  be  of  a  deeper  brown  c 

l<ick,  and  its  Eincll  will  Ik  as  ftctid  as  the 

mn  good  health  which  hin  been  allowed  to 

■(zs)iectallv  >f  in  a  warm  exposure.     If  the 

1  motnenl  of  evacuittion,  has  already  a<!qi 

aiKi  if  (he  colour  of  it  is  dsrk  hpwn,  i 

ickiiied  thai   the  humours  of  the  body  9 

t,  and  have  a  tendency  (o  putrefaction. 

■lit,  any  one  of  the  constituent  parts  i 

ignicnud  ;  if  the  secretion  of  a  part  of 

I  liiiriful  or  useless  to  the  body,  ought  to 

s  arrested,— for  example,  the  secret' 

I  ihe  huuioiira  destined  for  other  funcUoni 

r  into  the  blood,  it  follows  neccssari' 

l>f  the  coiutituent  parts  of  the  blood,  j 

irine  also,  will  be  changed:  andlhuitbl 

(■iilours  And  other  qualities. 

;>erspiration  is  euppressed,  U  Irtut 

tioiiK!  be  exuded  doc»  not  recoU  into  u 

Lonsequence  will  be  an  abundant  diflchi 

|jid  urine. 

ixcd  with  the  blood,  supposing  the  bill 

the  urine  will  become  saffron  yellow 

lie  urine  n  ill  become  green  or  black. 

3  turbid,  or  of  a  clear  brown,  it  iudicat 

f  the  body  are  dislurbed,  and  that  set 

;  in  the  proper  manner.    This  urine,  h 

blancc  to  [hose  of  certain  animals,  is 


Ir  itstlf  never  proves  any  thing  positively ; 

I  of  tlie  malady  must  confirm  the  presuur 

icarance  of  the  urine  had  enabled  us  to 

ivtong  to  examine  first  the  urine,  a 

s  of  the  disease  afterwards.     If  the  ph 

tain  signs  of  the  urine  as  certain  prog 

I,  the  patient  may,  in  his  turn,  regard 

Lf  the  ignorance  of  his  physician. 

I  hat  I  advance,  I  shall  only  cite  an  a 

(Jlc.itcs  corrupted  bile;  or  with  one  w 
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•trained  himself^  or  met  with  bruises  or  violent  treatment, 
it  indicates  the  absorption  of  coagulated  blood.  In  putrid 
fevers  it  announces  the  dissolution  of  humours ;  it  may  also 
indicate  the  suppression  of  hsemorrhoides,  or  the  courses : 
and  in  women  in  childbed,  the  suppression  of  the  lochia. 

But  supposing  that  a  man  who  has  been  severely  beaten 
in  some  scuffle,  or  trampled  under  foot,  attempts  to  heal 
himself  by  domestic  medicines  alone,  but  still  feels  a  con** 
tinuance  of  pains  in  his  back  and  body ;  and  that,  after 
bathing  the  parts  with  wine,  or  using  some  similar  remedy, 
he  finds  to  his  great  surprise,  at  the  end  of  three  or  four 
days,  that  his  urine  is  black, — immediately  he  sends  it  to 
bis  physician  and  asks  what  is  his  disorder,— ^as  if  the  phy«- 
sician  could  know  it  by  divination.  If  the  physician  is  not 
aware  of  the  real  cause  of  the  disorder,  he  never  will  divine 
that  the  patient  has  received  blows,  that  his*  back  is  marked 
with  black  and  yellow  spots,  and  that  his  body  contains  co- 
agulated blood,  of  which  a  part,  however,  escapes  into  the 
urine. 

He  will  more  likely  say,  if  putrid  fevers  are  then  raging^ 
that  the  patient  labours  under  that  species  of  fever,  and  that 
he  will  die  soon ;  or,  perhaps,  he  will  name  some  of  the  dis- 
orders above  mentioned  as  giving  this  blackness  to  the  urine^ 
according  as  he  finds  more  or  less  resemblance  in  the  ap- 
pearance of  that  fluid  to  the  indications  which  we  usually 
expect  from  it  of  various  disorders. 


IX.    Twenty^sixth  Communication  from  Dr.  Thornton, 

relative  to  Pneumatic  Medicine. 

To  Mr.  Tilloch. 

No.  1,  HiDde-street,  Manchester- 
DEAR  SIR,  square,  Feb.  18,  1806. 

JlIavino  saved  the  life  of  a  first  cousin,  sir  John  Braith- 
waite,  (who  by  mistake  took  a  two  ounce  phial  of  laudanum 
for  another  draught,)  by  means  of  acids  and  the  inhalation  of 
vital  air,  I  had  confidence  in  this  pracUce,  and  a  few  days 
back  tried  it  in  a  very  decided  case. 

A  gen- 


.  Tlioriihin  in  Pm-uniatic  Medicinti  ' 
n  in  the  vigour  of  life  meeting  wtlh  a 
It,  had  not  the  resolution  to  bearap  i 
J  he  formed  the  horrid  plan  of  Bclf-in 
llisAp[>ointing  him  in  going  off,  he  tool 
Tmlanum,  which  he  had  procured  in  » 
JllffcrciU  shops.     The  aporhecary  in  the  i 
jjr,  Goodchiid  of  Park-street,  was  sent  fiw 
uplc  of  vilriolnted  zinc,  one  of  tllC  <](i 
Lverfid  of  our  emetics.     Not  finding  this  I 
Lime  dose,  and  repeated  it  until  s  drachi 
1  Bcriipk'  uf  tartar  emetic;  but  luch  wi 
:  fitumach,    that,   as  in  the  case  of  sir 
10  emetic  cffeel  was  produced.     Id  thi* 
and  I  found  the  pmieni,  a  gentleman 
;  binh,  convulied  [  hi*  eyes  swimm 
clamm)'  sweats  came  on;  the  puke  ti 
Jinlermitient,    and  hardly  beating   aftci 
Ithc  head  hung  pendent  upon  the  thoulde 
red  the  house  I  iitdcrcd  vinegar  to  be  b 
J>n  juice  to  be  procured;  and  diluting  th< 
lUe  water,  pressing  down  the  tongue,  1 
f}lo  the  cesopliagus,  and  afterwards  I  go 
•  lemons  niiKcd  with  a  little  water 
was  iii^-iiaiitly  perceptible;  the  eyes  o 
|urnc(i ;  the  convulsion  for  the  lime  ceaM 
linviiig  imbibed  the  oxygen  from  th 
lirding  to  Girt.inuer  the  irritable  principit 
Bwed,  the  sine  gua  non  of  irritability,  it 
:  emetic,  and  the  stomach  disgorged  il 
auid  being  got  down,  and  plentiful  d 
wn  up  was  free  from  all  acidity,  and 
[npjre;  hut  etill  a.  sense  of  great  dro 
|ih  occasional  spasm*.     Tbe  vital  air  v 
ich  Mr.  luce  of  York  Buildings  admic 
leman,    after   inhaling  a  gallon  dilut 
|uantiiy    of    atmospheric,    expressed 
ved." — This  being  repeated  gave  the 
e  spasms  recurred  with  diminished  \ 
It  *'  teh  less  languor,"     To  bcbrief:  h 
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a  restless  night,  slept  towards  inoming ;  awoke  with  head- 
ache ;  took  his  brealcfast  of  coffee  iu  bed ;  got  up  to  dinner, 
and  was  as  well  as  ever  the  following  day* 

Observations  on  this  Case  ly  Dr.  Thornton. 

1 .  Opium  deprives  the  system  of  its  oxygen  \  that  is,  it 
renders  the  fibres  less  attractive  of  that  principle :  and  hence 
oxygenated  metals,  presenting  less  affinity  to  the  fibres  of 
the  stomach,  are  not  decomposed,  and  foil  of  counteract- 
ing the  fatal  effects  of  opium.  The  vegetable  acids  easily 
give  out  their  oxygen;  that  is,  the  elective  attraction  is 
greater  here,  and  they,  therefore,  at  once  counteract  the  ef- 
fects of  laudanupi. 

2.  I  have  had  two  cases  where  this  poison  has  been  taken 
into  the  stomach,  and  tried  acids  with  the  same  marked 
benefit  \  and  the  bad  effect  of  the  laudanum  was  soon  re- 
moved,  especially  when  the  vital  air  has  been  inhaled. 

3.  I  ani  called  by  Dr.  Rowley  '*  vital  air  and  gas  mad  j" 
but  stand  not  alone,  as  Dr.  Beddoes  assures  me,  in  a  letter 
las(  week  received,  **  that  he  continues  to  order  the  different 
airs  in  various  diseases,  df  which  practice  he  entertains  the 
same  favourable  opinion  as  ever." — Dr.  Rowley  calls  my  re- 
futation of  his  cases*  personal  scurrility  and  abuse: — can 
any  thing  be  more  so  than  branding  regular  physicians  with 
the  appellation  of  madness  P 

1  remain,  sif, 
Your  obedieqt  humble  ser\'ant, 

Robert  John  Thorntqx. 


X.  On  a  new  Black  Dye  to  le  applied  to  all  Kinds  of  JJneus 
and  Stvffs.    By  Mr.  Hermbstaedt,  Arlinf. 

JL  HB  black  colours  which  are  cominonly  applied  to  linen 
and  cotton  stuffs  are  coipposed  of  iron  and  vinegar.  Their 
base  is  always  oxide  of  iron,  which  is  mixed  with  decoptious 

*  My  new  work«  ii)  anmcr  to  Dr.  RanUj^  it  fptittod  Vapdiue  Vbidicia, 
or  A  Viodication  of  th«  Co^-pock. 

t  From  BibUoA.  Pkyu  Eewomifue,  an  lir.  no.  9, 

Vol.  94.  No.  93.  Feb.  1806.        D  of 


rerent  kind'^'  All  these  colours  incline  t 
t  and  they  resist  but  feebly  the  ai^ino  a 

and  of  acids.  The  Unciure  which  I 
d  which  I  u«e  daily  in  dyeing  all  kioi 
r  wool  Ktuffs  to  ati  tmaliciabic  black,  eml 
licin  of  the  oxide  of  iron  with  that  of  « 
ligneous  acid. 

paration  of  ike  Pyro-ligneoia  Attd- 
i!atcd  retort  made  of  plate  iron,  orof  cast 
r,  place  il  in  a  furnace  in  such  amonne 
irfeclly  free,  and  the  bottom  receive  dii 
!  lire.  Il  must  be  hiled  L-flfefiilly,  ind 
Juccd  into  tlic  retort  some  chestnut  noo 
I.     TTie  distillation  then  commentm  « 

fire,  which  is  progressively  incmoMl  I 
uses  huo  tile  receiver.  The  acid  whi 
»reiver,  mixed  with  a  kind  of  oil,  may  I 
t  by  a  lilter  of  gray  paper :  the  wood  n 
iTCoal  in  the  retort. 

'^reparation  of  the  Oxide  t^  Iron. 
lounds  of  vitriol  (sulphate)  of  iron,  very 

of  rain  water.  Di-^solve  in  like  m:in 
ish  in  -l  2  pnunds  of  tiltt  rcil  water.  Thcf 
*n  well  Tni.tcd,  will  appear  at  ihc  beginn! 
but  iu  a  little  time  the  suri'ace  exposed  i 

dark  red  colour ;  then  pour  the  whoU 

the  oxiile  whicli  will  remain  after  the 
ght  to  be  washed  in  a  great  deal  of  was 

adhering  nail.  Leave  this  oxide  expo' 
iction  of  the  atmosphere,  which  will  rei 
d  oxide. 

■eparalioti  of  the  Oxide  of  Copper. 
this  oxide,  take  a  pound  of  blue  vi( 
ate  of  copper),  whieb  dissolve  in  IS  ] 
make  it  bail,  and  mjjc  with  it  a  poi 
I  with  potash,  and  yon  will  obtain  ii 
ich  must  be  well  washed  after  being  til 
Prep, 
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Prepwtatum  of  the  Mardani  for  Black* 

Take  three  parts  of  the  oxide  of  iron  and  one  part  of  the 
oxide  of  copper :  triturate  them  in  a  marble  mortar^  and  pour 
on  them  the  necessary  quantity  of  pyro-ligneous  acid  to  dis- 
solve them;  Filter  the  whole  to  separate  the  thick  parts, 
and  the  mordant  is  made. 

jipplicatim  of  this  Mordant  in  dyeing  Black. 

Steep  the  stuflTs  intended  to  be  dyed  in  this  mordant  thick* 
^)ed  at  pleasure.  Afterwards  proceed  to  the  dyeing  in  the 
ordinary  decottions  made  with  different  dye-woods*  The  co- 
lour obtained  will  be  a  very  beautiful  black,  and  almost  un« 
changeable  by  all  chemical  agents.  If  the  black  is  meant  to 
serve  for  printing  stuffs  or  cloths^  it  is  thickened  very  much, 
and  by  mixing  it  with  different  tinctures  of  dye-wood^  it  will 
form  a  black  equally  beautiful  and  lasting. 


XI.  New  Experiments  on  the  Respiration  of  Atmospheric 
Air^  chiefly  with  respect  to  the  Absorption  of  Azote  and 
the  Respiration  of  Gaseous  Oxide  of  Azote.     By  PrO" 
fessor  PPAFF,  of  Kiel*. 

JL  HE  great  discoveries  in  pneumatic  chemistry,  and  the  ap- 
plications^ as  ingenious  as  useful,  which  have  been  made  of 
those  discoveries  to  explain  the  phaenomena  of  the  ceconomy 
of  organized  beings  (above  all,  of  animal  (economy),  and  the 
careful  researches  of  the  most  distinguished  naturalists,  have 
contributed  much  to  clearing  up  the  doctrine  of  the  chemical 
effects  of  respiration.  There  has  been  a  general  agreement 
among  physiologists  on  some  of  the  most  essential  points  of 
this  theory,  as  well  as  upon  the  production  of  carbonic  acid^ 
the  employment  of  oxygen  gas,  and  the  production  of  ani- 
mal heat  which  depends  on  it.  But,  notwithstanding  the 
seal  of  naturalists,  there  are  still  some  points  which  are  not 
sufficiently  clear;  and  ijmt  want  of  agreement  in  the  results 
of  experiments  on  those  points  proves  that  it  was  necessary 

•  from  the  Atmeia  d$  Ckimut  No.  lS4b 

to 
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•  efforts  lo  temove  tboac  errors,  sniJ  to  d 

ircc>.     The  researches  of  ihe  ceklinUc 

succeeded  foe  ibis  end  ^  and  l>is  "  Bai 
id  Philosophicat,  chiefly  cunccrni^g  \ 
&c"  form,  in  this  point  of  view,  a  new 
cal  doctrine  of  rcspiraiion.  The  cdcbrat 
hhliotketiue  BrUanniqnfi  have  tlinnnt  ih 
he  value  of  ibcse  rcsearchL-a  by  giviog  an 
very  miuuie  aiid  instructive,  in  thar  ex 
id  the  nunner  in  which  Berthullct  bu  gi 
let  in  the  AnaaUi  de  Ckimie  oug^t  to  I 

all  chcmitts  on  the  «ork  of  Mr.  D«vy 
lat  were  found  in  the  results  of  pncedii 
I  ibc  quantity^  of  carbonic  acid  ]>i<idHccd 
stion,  were  less  important,  and  mtghl 
le  (liScrencG  of  riial  powers  in  diflcrcn 
lure  b«n  made  subjcvti  of  these  experi 
K>inl  of  view,  a  revision  uf  these  expei 
coascqumcc.  But  the  part  which  »zq 
]tc  act  of  respiration  had  been  loo  UtUe 
mi^.  It  bad  been  common  to  stnibu 
ivc  part.  Goodwyn  alone  believed  that 
-tr\-  ecnaiikrablu  absorpliun  of  azotic  g« 
nis  h<^  "''t  been  made  with  all  due  c\i 

m\i<h  in  coninuliciion  with  the  experiin 
rgiiin,  Abcrtjcthy,  fuihcrgill,  Menzies, 
lentioii.  Ilie  experiments  made  on  tli 
it' phospburus,  which  did  not  succeed  i 
and  wbicli  is  so  nuicb  fdvoitred  t)y  the  ( 
aaotic  gas  ol  the  atmospheric  ^ir,  inigl 
1  detenniniiig  tt>e  service  which  this  gr^ 
renders  in  respiration.  And  a  notice,  u 
irt,  of  ihe  results  of  the  last  experim 
Lavoisier  upon  respiration,  supporti  tl; 
:.  Acceding  lo  his  results,  a  greMer  q 
1  was  decomposed  in  the  same  time  by 
he  atmospheric  air  than  by  the  respir. 

'  xii.  XI.  xii.  la  tbe  dtpaEtmuil  of  .Vts  aad  Scieiu 
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oxygen  gas.  But  hitherto  we  had  only  had  probabilities,  or 
results  of  which  the  solidity  could  not  be  properly  ascer* 
tained.  It  is  to  Davy  that  we  owe  an  exact  ami  well  founded 
knowledge  of  the  active  part  which  azotic  gas  performs  in 
the  act  of  respiration.  But  the  more  that  these  results  were 
new  and  interesting,  the  more  they  deserved  to  be  confirmed 
by  the  agreement  of  the  experiments  of  other  chemists;  and 
it  was  from  this  view  that  I  undertook,  last  winter,  a  series 
of  experimejits  on  the  respiration  of  atmospheric  air,  and 
the  respiration  of  the  gaseous  oxide  of  azote,  of  which  I 
submitted  the  principal  results  to  the  National  Institute* 

Experimenls  on  the  Respiration  of  Atmosp/ieric  Air  and 

of  Oxygen  Gas. 

These  experimeYits  have  been  undertaken  in  the  acade- 
mical laboratoiy  of  the  university  of  Kiel,  (which  is  provided 
with  all  the  exact  apparatus  of  modem  chemistry,)  for  the 
most  part  in  common  with  my  scholars,  and  particularly 
with  one  of  them  of  the  name  of  Dierks,  who  made  himself 
most  frequently  the  subject  of  experiments. 

That  I  might  determine  with  exactness  the  changes  which 
the  atmospheric  air  undergoes  by  respiration,  and  be  able 
to  decide  the  absorption  of  azotic  gas,  it  was  necessary  to  set 
out,  as  from  a  solid  foundation,  with  the  diminution  which 
a  determined  volume  of  atmospheric  air  experiences  by  re- 
spiration. It  is  therefore  the  first  point  to  be  determined  by 
exact  experiments. 

1.  There  were  respired  170  cubic  inches  of  air  (Paris  mea* 
sure)  from  one  of  the  great  reservoirs  of  a  gasometer  con- 
structed at  Paris  (after  the  model  of  that  of  Charles,  upon 
water  covered  with  oil,  to  hinder  the  absorption  of  carbonic 
acid  gas  produced  by  respiration),  once  in  the  space  of  from 
10  to  19  seconds.  The  diminution  was  4*7^  cubic  inches, 
ss  ^  of  the  primitive  volume.  This  experiment,  repeated 
twenty  times  in  the  same  manner,  afibrded  the  same  result* 

9.  144  cubic  inches  were  respired  in  the  space  of  from 
10  to  Id  seconds;  the  diminution  was  4  inches,  s  ^y  of 
the  whole  volume. 

3.  The  same  voliune  was  respired  twice  during  99  seconds. 
The  diminution  amounted  to  8  cubic  inches,  ss  ^  of  the 

D  3'  primiti^ 
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imc,  llic  same  volume,  having  been  « 
nring  30  r^cnnda,  the  diinmutioa  smoiiE 
1C8,  =  y^  of  the  (irimitive  volume. 
ut>ic  ilichcs  were  respired  three  tnnCsl 
be  tlitniuuiion  wa^  6  cubic  inchcR,  s  -f^ 
jtnc. 

>ic  inches  were  respired  four  limes  doril 
tlimiiiution  ainaim'cd  to  SO  cubic  loeba 
8S  repeated  several  times.  I'he dmimiiit 
•B  the  saiiK-,  18,  I9>  3I>  or  30  cubk  i 

)ic  inches  being  respired  during  50  •eewi 
d  four  i^niall  nispiTatioiix,  were  dinimisl 
(heir  primilivc  volume. 
nc  iticheii  underwent,  ftt  twdve  respintl' 
,  diminution  of  S4,  =  tV- 
lit*  . -agree  very  well  with  lliCMC  ubtuncd  1 
diminution  nf  air  by  respiration.  Davy 
)n  by  a  single  respiration  =  ■fy^  By  r 
id  for  a  minute,  the  diminution  was  ^  -j 
ess  of  the  diminution  does  not  depend  al 
ng  which  a  given  volume  of  air  is  reepin 
1  the  greatness  of  the  volume  itself:  a 
ught  to  be  relatively  as  much  less  as  the  ■ 
inhaled  is  greater.  There  is  undoubted!) 
r  in  the  conclusions  of  Abemethy,  inaau 
o  the  expired  air  a  greater  volume  than 
ihalcd.  And  the  ealculutions  of  Goodn 
tenable  grounds,  sioce  he  supposes  the  v 

ine  comparatively  the  diminution  of  osy 
I,  IJO  cubic  inches  of  oxygen  gas,  drav 
vere  respired  in  the  sanic  manner,  and  Ul 
ilances,  as  the  above  {vide  5.)  170  cubil 
ic  air.  The  diminution  amounted  to  ( 
le  other  experiments  to  33,  29,  31:  i 
,  to  tV  of  the  primitive  volume. 
iutiti;i,  being  estahlishctl  in  a  precise  : 
isis  tor  tletennining  the  absorption  of  azi 
cubic  inches  were  respired  once,  and 
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during  a  space  of  irom  10  to  19  seconds;  and  the  middle 
quantity  of  the  expired  air  was  received  over  mercury.  In 
this  respired  air  the  constituent  parts  in  a  hundred  were  4*  16 
of  carbonic  acid  gas ;  16*55  of  oxygen  gas  absorbed  by  slow 
combustion  of  phosphorus  ;  and  79*19  of  azotic  gas.  An 
eudiometrical  experiment^  made  at  the  same  time^  gave  the 
following  proportion  in  the  atmospheric  air:  1  carbonic 
acid^  81  oxygen  gas,  78  azotic  gas.  The  total  diminution 
of  the  air  was,  according  to  the  preceding  experiments  (1.) 
SB  ^^  We  find,  therefore,  the  true  quantity  of  azotic  gas 
by  the  following  proportion:  36  :  35  =  79'19  :  a:  =  76*99* 

By  subtracting  these  76*99  from  78,  the  primitive  quan- 
tity of  azotic  gas,  we  have  a  deficiency  of  1*01 ;  the  volume 
of  air  before  respiration  being  supposed  to  be  divided  into  100 
parts.  As  the  quantity  of  air  inspired  was  =s  80  cubic 
inches,  the  absolute  diminution  of  azotic  gas  by  a  single 
respiration  is  found  by  tliis  proportion,  100  :  SO  =  1*01  :  x 
Sir  0*808  cubic  inch. 

9*  In  another  experiment  60  cubid  inches  were  respired 
once  in  the  space  of  from  10  to  IS  seconds,  and  the  latter 
portion  of  expired  air  was  receiv<sd  over  mercury.  The  pro- 
portion of  constituent  parts  in  100  were,  4*68  of  carbonic 
acid  gas,  17*68  of  oxygen  gas,  77*74  of  azotic  gas.  An 
eudiometrical  experiment  made  at  the  same  time,  gave,  in 
too  parts,  1  carbonic  acid,  S2  oxygen  gas,  77  azotic  gas. 
To  find  the  true  quantity  of  azotic  gas  it  is  necessary  to  di- 
minish the  77*74  of  azotic  gas  by  -^^  which  gives,  by  pro 
portion,  36: 35  =  77*74  :x.  This  quantity  =  75*58,  sub- 
tracting the  quantity  of  azotic  gas  before  respiration,  leaves 
a  loss  of  1*42,  supposing  the  volume  of  air  to  be  divided 
into  100  parts.  The  true  diminution  is  therefore  found  by 
the  following  proportion,  100  :  60  s  1*48  :  x  ss  0*858 
cubic  inch. 

10.  Thirty  cubic  inches  were  respired,  in  the  same  man- 
ner, three  times  during  16  seconds.  The  air  which  was  ez- 
spired  contained,  in  100  parts,  5  of  carbonic  acid  gas,  14*5 
of  oxygen  gas,  80*5  of  azotic  gas.  The  atmospheric  air 
contained,  according  to  an  eudiometrical  experiment  made 
at  the  same  time,  1  of  carbonic  acid  gas    80*975  of  oxygen 

D4  gai^ 
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,  fiO-OS,}  uotic  gas.     We  have,  thea^  b 

Bportion,   |»  ;    ll   =  60*5  !  73'7d;   the 

Aiiii   in  culiic  inclies  b)'  pioporti 

X  =  1-3705. 

lOiesc  expcrimentH,  which  were  frcifucnl 

I'itys  gave  the  satnr  result.  eiuMisli,  ihcr 

1  Absorption  of  azotic  gas  in  the  act  of 

I  active  part  which  this  ga»  perform*.     V 

I  same  time,  nioretasity  why  the  azoiicg 

Ih  other  mcphitic  i>uses,  is  sn  little  adverj 

iungs.     According  to  the  expcriiQ 

I  Scguin,  aniiuais  supported  life  very  wcl 

Iparts  of  azotic  gas  witJi  I  of  oxygeo ;  al 

Hnials  were  suddt^nly  Gutfocated  in  a  niixti 

vgcn  gas,  45  of  azotic  ^is,  and  IS  of  c: 

T:  understand,  at  least  in  aome  degree, 

lets  of  the  gaseous  oxide  of  azote.     W 

"nsforniation  of  chyle,  being  less  aninialii 

Hie.  lymphatic  part  of  thebluotl,  to  be 

^ized  and  ^'ery  much  azolizcd  by  the  u 

iiowcvcr,  the  tjuaiitity  of  azotic  g: 

Lie  respiration  is  not  very  considerabi* 

ctly  with  the  experimtnts  of  Davy,  y 

iratioiis  of  a  volume  of  l6t  cubic  iiic 

E  than  y  1  cubic  inches  of  azotic  gas. 

I ! .  To  determine  the  quantity  of  carbo 

led  by  the  respiration  rf  atmospheric  sa. 

sspired  ouee  during  10  or  IS  secon 

r  the  mercury  \\i  the  expiration.     Lim 

I  in  100  parts.     This  expL-rimcntj  sevcri 

;  the  same  result.     The  latter  portioi 

ftsniitted  frequently  through  lime  water, 

,  of  4"9  in  100  parts. 
Is.  Twenty  cubic  inches,   three  times 
lly  during  10  seconds,  showed  no  more 
lie  acid  gas. 

1 70  cubic  inches  were  respired  foui 
ii,  and  there  wa^  obtained  f^  of  car 
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14.  170  cubic  inchesi  were  respired  from  a  bladder  eight 
times  in  a  minute.    The  lime  water  absorbed  -f^^^. 

This  quantity  of  carbonic  acid  produced  by  respiration 
gave  a  term  of  comparison  to  determine  the  quantity  of  de- 
composition of  oxygen  gas  in  the  respiration  of  the  same 
quantities  of  atmospheric  air  and  of  pure  oxygen.  The  pre* 
ceding  experiment  (7*)  had  denoted  that  the  diminution  of 
oxygen  gas  was  more  considerable  than  that  of  atmospheric 
air.  According  to  this,  one  might  expect,  with  the  appear- 
ance of  probability,  that  the  production  of  carbonic  acid  gas 
should  be«also  more  considerable ;  which  was  confirmed  by 
direct  experiments. 

15.  170  cubic  inches  of  oxygen  gas  obtsuned  from  man* 
ganete  were  respired  four  times  during  50  seconds :  the  di- 
minution was  30  cubic  inches.  The  quantity  of  carbonic 
acid  which  was  produced  amounted  to  -^j.  Tlie  atmo* 
spheric  air,  respired  in  the  same  manner,  and  under  the  same 
circumstances  (13.),  contained  only  -f^f^  of  carbonic  acid. 

16.  Seventy  cubic  inches,  respired  from  a  bladder  in  the 
space  of  bO  seconds,  even  gave  -^i-^  of  carbonic  acid. 

Experiments  on  the  Respiration  of  Gaseous  Oxide  of 

Azote, 

The  gaseous  oxide  of  azote  was  obtained,  according  to  the 
process  of  Dav}*,  from  crystallized  nitrate  of  ammonia.  This 
nitrate  of  ammonia  gives  products  very  diflPcrent  in  difierent 
temperatures.  1  undertook  on  this  subject  an  important 
operation,  which  I  submitted  to  the  inspection  of  the  Na- 
tional Institute.  I  have  only  to  remark,  by  the  way,  that 
we  obtain  at  the  commencement  oxygenated  muriatic  gas, 
if  the  nitrate  of  ammonia  is  not  entirely  free  from  muriatic 
acid :  that  at  a  temperature  which  does  not  go  beyond  the 
820th  degree  of  the  centigrade  thermometer  we  obtain  the 
gaseous  oude  of  azote  in  very  great  quantity,  and  very  pura^"^ 
and  without  a  mixture  of  those  white  vapours  which  have 
the  taste  of  mustard ;  but  at  higher  temperatures,  and  above 
all  at  a  red  heat,  the  gaseous  oxide  of  azote  is  not  disen- 
gaged, but  there  are  formed  nitrous  gas  and  white  vapours, 

quite 
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.lile  uncommon  in  the  analyns  of  wbl 
■ngaged. 

\  To  preveni  all  explosion,  I  consUntly  ' 

■nimoni»  wilU  vt'iy  puiv  saml.     To  ohuil 

Bf  azote  very  pure,  the  tliBtillation  is  p« 

liilh,  ami  the  fire  is  managed  with  grca 

l/hole  succeeds  well,  the  gas  is  so  pure  t\ 

immedialcly.     Il  has  au  agreeable  laate 

linous,  If  it  is  mixed  with  the  while  vspc 

Txcess  of  heat,  it  must  be  left  a  sufficitiotlil 

ll'icr  two  or  tliree  hours  it  may  be  retpir 

Jhe  eBtcis  which  Davy  has  observed,  at 

leacribed  in  so  interesting  a  manner  a 

[Bib].  Brttanntqitc,  tome  xvii.  p.  406.)>  ' 

infirmcd  in  my  experiments.     Many  pc 

pired  this  j^as  have  been  intoxicslcd  vcr 

a  state  of  ccutaiy  very  extraordinary 

llthers  have  resisted  iis  elTects  &  little  m 

■dual  was  not  at  all  affected  by  it.   Tbisj 

las  always  passed  without  leaving  a  acn 

n  still  continuing  these  experiments,     I 

liat  this  gas  may  become  a  very  importt 

Ineholic  persons.     I  will  not  fail  to  com 

Efies  of  experiments  to  the  National  Ins 
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§IV. 
J  MADE  several  unsuccessful  attempts  to 
libstancc  by  means  of  oxymurialic  acid 
fcpearcd  certain,  that  although  a  varit 
patter  could  be  produced  by  the  actioi 
I  resinous  substances,  yet  the  most  . 
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nitric  acid^  which  readily  formed  it  when  applied  to  any  sort 
of  coal. 

But  I  nevertheless  suspected^  that  possibly  this  substance, 
or  something  similar  to  it,  might  be  product  without  abso- 
lutely converting  vegetable  bodies  into  coal ;  for  it  seemed,  as 
I  have  observed  in  my  former  paper,  that  this  only  served 
to  separate  the  carbon  in  a  great  measure  from  the  other 
elementary  principles  (excepting  oxygen)  which  were  com- 
bined with  it  in  the  original  substance,  and  thus  to  expose  it 
more  completely  to  the  ciTccts  of  the  nitric  acid,  as  well  as 
to  prevent  the  formation  of  the  various  acid  products,  which 
are  so  constantly  afforded  by  the  organized  substances  when 
thus  treated.  At  first  I  had  some  tlioughts  of  employing 
touchwood  in  this  experiment :  but  not  being  able  immedi- 
ately to  procure  any,  it  occurred  to  me  that  indigo  might 
probably  answer  the  purpose;  for  from  some  experiments 
made  by  myself,  as  well  as  from  those  described  by  Berg- 
man*, I  well  knew  that  the  proportion  of  carbon  in  this 
substance  is  very  considerable.  The  following  experiment 
was  therefore  made : 

1.  On  one  hundred  grains  of  fine  indigo  which  had  been 
put  into  a  long  matrass,  one  ounce  of  nitric  acid  diluted  with 
an  equal  quantity  of  water  was  poured  ;  and  as  the  action  of 
the  acid  was  alniost  immediate  and  extremely  violent,  an- 
other ounce  of  water  was  added.  When  the  efTcrvescence 
had  nearly  subsided,  the  vessel  was  placed  in  a  sand-bath 
during  several  days,  until  the  whole  of  the  liquid  was 
evaporated. 

On  the  residuum,  which  was  of  a  deep  orange  colour, 
three  ounces  of  boiling  distilled  water  were  poured,  by  which 
a  considerable  part  was  dissolved. 

The  colour  of  the  solution  was  a  most  beautiful  deep  yel- 
low, and  the  bitter  flavour  of  it  surpassed  in  intensity  that 
of  any  substance  in  my  recollection ;  it  was  examined  by 
the  following  reagents :  ^ 

Sulphate  of  iron  produced  a  slight  pale  yellow  precipitate. 
Nitrate  of  lime  only  rendered  it  a  little  turbid ;  after  which 

*  Antlffiii  Chmme€  f^awnft  Indui,    Opuicub  Bcr;^.  torn.  v.  p.  36. 

a  small 
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Kmall  portion  of  white  |>owdi;r  subsided 
•a  of  oxalate  ut  linic. 
te  of  tin  produced  ycupmus  white 
Icrwards  changed  to  ayciliwish-brown. 
Acetiie  of  lead  formal  a  very  beiwtiful 
Lred  precipitate,  which  posij'ibly  may  ] 
Ement. 

Ammonia  rendered  ihe  colour  niuchdc 

V  licjuor  became  turbid,  and  a  large  quan 

filiated  crystals  was  deposited,  which  I 

Itur  did  not  precipitate  lime  from  \\i  solt 

■Hie  flavour  of  these  cryst;ils  was  very  bii 

\m  In  he  composed  of  ammonia  comhii 

Incipic  first  noticed  hy  Welther*. 

iLastly,  when  dissolved  isinglass  wai  ai 

lulion  of  indigo,  it  Immedialcly  bccam< 

Bright  yellow  substance  was  gradually  i]e[ 

:  sides  of  the  gU!>s  jar  with  a  tough  cl 

B  insoluble  in  boiling  water,  and  pnsscii 

Igclatine  combined  with  tanning  mattcri 

iBy  this  experiment  I  therefore  ascertsjj 

1  the  arti^cial  tanning  substance  could  I 

'ioiisly  converting  the  vegetable  body 

e  since  discovered,    that   although   im 

ftlds  this  substance  than  most  of  the  oihe 

k  in  fact,  very  few  of  these  can  he  regar 

subjected  to  repeated  digestion  aiu 

Brie  acid. 

2, — A.     In  my  former  paper  I  have  sta 

hen  treated  with  nitric  acid,  yieh 

with  water,  which  did  not  prtcip; 

las  requisite  to  develop  part  of  t 

lie  of  coal  by  sulphuric  acid,  before  an 

Tislance  could  be  produced  ;-but  having 

I  these  experiments,  I  repeated  the  absirai 

J'eral  times,    and  Then  observed,  that  lh( 

I  water  acted  upon  gelatine  similar  to  the 
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which  has  been  dei»cribed^  and  formed  a  tough  yellow  pre- 
cipitate^ which  was  insoluble  in  boiling  water. 

With  other  reagents  the  effects  were  as  follow : 

Sulphate  of  iron^  after  19  hours^  formed  a  slight  yellow 
precipitate. 

Nitrate  of  lime  did  not  produce  any  effect. 

Muriate  of  tin^  after  IS  hours^  afforded  a  pale  brown  pre- 
cipitate. 

And  acetite  of  lead  immediately  formed  a  very  abundant 
precipitate  of  a  yellowish  white  colour.  # 

I  repeated  this  experiment  on  common  resin,  and  re* 
markedj  that  during  each  distillation  nitrous  gas  was  pro- 
duccdj  whilst  the  strength  of  the  acid  which  came  over  was 
diminished  :  the  cause  therefore  of  the  change  in  the  pro* 
perties  of  the  resin  seemed  to  me  very  evident,  and  I  was 
induced  to  extend  the  experiments  to  various  resinous  and 
other  substances ;  but  as  the  process  was  uniformly  the 
same,  I  shall  only  notice  the  princi[>al  effects. 

B.  Stick  lac,  when  separated  from  the  twigs,  and  treated 
as  above  described,  copiously  precipitated  gelatine. 

C.  Balsam  of  Peru  during  the  process  afforded  some 
benzoic  acid,  .and  gelatine  was  precipitated  by  the  aqueous 
solution. 

D.  Benzoin  also,  after  the  sublimation  of  some  benzoic 
acid,  yielded  a  residuum,  which  with  water  formed  a  pale 
yellow  solution  of  a  very  bitter  flavour. 

This  solution  with  sulphate  of  iron  afforded  a  slight  pale 
yellow  precipitate. 

With  nitrate  of  lime  not  any  effect  was  produced. 

The  solution  with  muriate  of  tin  became  turbid,  and  a 
small  quantity  of  brownish -white  precipitate  subsided. 

Acetite  of  lead  immediately  p^roduced  a  copious  pale  yel- 
low precipitate. 

And  solution  of  isinglass  formed  a  dense  yellow  precipi- 
tatCi  which  was  insoluble  in  boiling  water. 

£.  Balsam  of  Tolu,  like  balsam  of  Peru,  and  benzoin^ 
afforded  some  benzoic  acid ;  and  the  residuum  being  dis- 
solved in  water  was  found  to  precipitate  gelatine. 

F.  As  the  results  of  the  experiments  on  dragon's  blood 

were 
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e  sotnewhat  remarl;ab!e,  I  shall  here 

|hlc-  ihem.     Onu  liundred  grains  of  pui 

Jiiccd  to  powder,  were  digested  in  a  l»ng 

Imcc  of  Elmng  iiitnc  acid  ;  tiie  colour  itn' 

T  detp  yellow,  much  niUous  ga<  was  evfl 

effervescence  one  ounce  of  water  wil 

Ksiion  nai>  canlinued   until  a  deep   yet' 

laincd;  and  the  matrasa  being  still  kept  i 

pUinDt  ieatlier-like  siublitnate  aruee,  wh 

c  tljan  six  grains,  and  had  ihc  .tspect 

J;rlies  of  benzoic  acid*. 

I  The  reBidimm  was  of  a  brown  colou 

ftrincd  a  golden  yellow-coloured  ^olulion 

T  lime  was  not  aSccted. 

I  With  sulphate  of  jrou  it  afforded  a  bro 

■pilaic. 

n  With  tnurtate  of  tin  the  result  vitts  siini 
I  With  aceiite  of  lead  a  leaion-colour 
1-0  d  need. 

J  Gold  was  precipitated  by  it  in  the  rpetal 

lass  vessel  acquired  a  tiuge  of  purple: 

1  And  dissolved  isinglass  produced  a  di 

Jiiich  \v;is  insoluble  in  boiling  water. 

I  A  purtion  of  the  same  dragon's  blood  ' 

p  heat  in  the  same  niaimss,  but  not  any 

c  acid  could  be  discovered.     I  am  th 

ieve,  that  in  the  first  experiment  it  wa! 

ict,  and  not  as  an  educt :  a  fact  which 
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.  Gum  ammoniac  afforded  a  brown 
lur  of  which  was  very  bitter  and  i 
By  sulphate  of  iron,  this  solution  only 
plour,  but  did  not  form  any  precipitate. 

*  According  to  ihete  eiperimfnis.  dn^n'tbloo 
^lih  brazil  n  and  ihe  bitsami^;  but  it  the  lamplct  of 
diely  similar,  it  would  be  proper  to  eiamine  eve 
I  employed  in  my  eiperiments,  vm  a  porout  i 
.  icni  to  lac  by  Mcisrs,  Allfn  and  Hovyard,  ol 
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Nitrate  of  lime  rendered  it  turbid^  and  produced  a  slight 
precipitate. 

Muriatfs  of  tin  formed  a  copious  yellow  precipitate. 

Acetite  of  lead  produced  a  similar  effect : 

And  gelatine  yielded  a  bright  yellow  deposit^  which  was 
completely  insohriifea  by  boiling  water* 

H«  Asa  fcetija  yielded  a  solution  which  also  precipitated 
gelatine  like  the  substances  above  described. 

I.  Solutions  of  elemij  tacamahac,  olibanum^  sandaracb^ 
copaiba^  mastich^  myrrh^  gamboge^  and  caoutchouc,  were 
next  examined  ;  but  these,  although  they  precipitated  the 
metallic  solutions,  did  not  affect  gelatine.  It  is  possible^ 
however,  thM  they  might  have  produced  this  effect,  had 
they  been  subjected  to  a  greater  number  of  repetitions  of 
the  process. 

K.  Sarcocol,  in  its  natural  state,  as  well  as  the  gum  sepa* 
rated  from  it  by  water,  when  treated  with  nitric  acid,  did  not 
precipitate  gelatine ;  but  produced  effects  on  the  metallic  so- 
lutions similar  to  the  above-mentioned  substances. 

L.  Gum  arable  afforded  oxalic  acid,  but  not  any  of  the 
tanning  matter. 

M.  Tragacanth  yielded  an  abundance  of  saclactic  acid,  of 
oxalic,  and  of  malic  acid,  but  not  the  smallest  vestige  of  the 
artificial  tanning  substance. 

N.  Manna,  when  treated  with  nitric  acid  in  the  way  above 
described,  afforded  oxalic  acid,  part  of  which  was  sublimed 
ia  the  neck  of  the  vessel. 

The  residuum  with  water  formed  a  brown  solution,  which 
yielded  a  pale  yellow  precipitate  with  sulphate  of  iron. 

Muriate  of  tin  produced  a  pale  brown  precipitate. 

Acetite  of  lead  formed  one  of  a  brownish-white  hue. 

Lime  was  copiously  precipitated  from  the  nitrate  of  lime 
in  the  state  of  oxalate ;  but  not  the  smallest  effect  was  pro* 
duced  on  solution  of  isinglass.  ^ 

O;  Liquorice  however  afforded  a  different  result ;  for  al- 
though the  solution  after  the  process  with  nitric  acid  resem^ 
bled  in  appearance  that  which  was  yielded  by  manna^  yet  the 
effects  were  not  the  same. 

Sulphate 
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Sulphate  nf  iron,  after  twdve  hm 

brown  precipiutc.  'I 

Muriate  of  till  had  a  stmilsreficcVl 

Acpiitc  ot  ItaJ  formed  a  browaiBh-f 

Kitrate  of  lime  also  occuioired  a  hid 

And  solutiun  of  tsinglius  reDdercdB 

duccda  ycllowish-brownppccipiiaie,  4 

boiling  water,  and  posfet^ed  all  the  OO 

tine  cnntbined  with  (he  tanning  auhaCI 

P.  Giioinciim,  the  properties  of  wlj 

many  respects,  afforded  rcults  («-bc41^ 

in  (he  manner  n  hich  has  been  desctift 

rerin*,  although  it*  external  and  g«W 

indicate  that  it  appertains  to  those  hod| 

Nitric  acid    acted  upon  it   with  ^ 

speedily  dissolved  it.     The  reaidmiml 

obtained,  was  also  found  to  he  alol 

water,  and  the  sohition  acted  on  the  q 

which  have  already  been  noticed;  buti 

only  a  vcrj[  slight  precipitate,  whicW 

solved  by  bolting;  water;  and  the  reoN 

being  evaporalcd,  yielded  a  very  largil 

liztd  oxalic   acid;  so  that  tti  this  n 

fmiiid  to  resemble  the  gums,  and  to 

resins*. 

§  V. 
As  many  vegetable  substances  who 
cociion  a  liquid  which  in  appearance 
artificial  tanning  matter  when  dissolvi 
some  of  the  common  dried  peas,  hon 
wheat  flour,  the  decoctions  of  which  l 
any  precipitate  by  solution  of  isinglass. 

•  The  prnpertieii  of  guaiaeum  which  have  ben 
which  were  previautlf  Vnown,  app«irta  indicjtl 
lEancc  of  a  nature  dlitinct  fn^m  the  reuiUj  bAlup 

So  remarkable  iniletd  U  thit  lubxance,  (hu  f 
mesu  on  [he  whole  of  itt  properties  my  justly ' 
nical  desiderata. 
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£vcn  the  decoction  of  coffee  did  not  yield  any  precipitate 
by  this  method,  until  several  hours  had  elapsed,  and  I  found 
tiiat  the  precipitate  so  formed  was  permanently  soluble  in 
boiling  water.  But  to  explain  this,  we  must  recollect,  it  is 
extremely  probable,  that  some  peculiar  nicety  is  required  in 
the  roasting  of  such  bodies  before  the  tanning  substance  can 
be  developed ;  and  this  seems  to  be  corroborated  by  some 
experiments  which  1  made  on  the  decoction  of  a  sort  of 
coffee  prepared  from  the  chicoree  (1  suppose  endive)  root, 
which  was  given  me  by  Sir  Joseph  Banks  ;  for  although  this 
decoction  did  not  afford  an  immediate  precipitate  with 
solution  of  gelatine,  and  although  the  precipitate  uas  also 
apparently  dissolved  by  boiling  uatrr,  yet  upon  cooling,  the 
same  precipitate  was  reproduced  in  its  origmal  state.  I  am 
therefore  inclined  lo  believe,  that  the  tannmg  substance  ii 
really  develofted  in  many  of  the  vegetable  bodies  by  heat,  but 
that  a  certain  degree  of  temperature,  not  very  easy  to  deter- 
mine, is  absolutely  requisite  for  this  purpose. 

Before  I  conclude  this  section,  it  may  be  proper  to  ob- 
serve, that  when  a  small  quantity  of  nitric  acid  was  added 
to  any  of  the  above-mentioned  decoctions,  and  when  these 
had  been  subsequently  evaporated  to  dryness,  and  afterwards 
dissolved  in  .distilled  water,  tbey  were  converted  into  a 
tanning  substance  perfectly  similar  to  that  which  is  produced 
by  the  action  of  nitric  acid  on  the  varieties  ot  coal.     ' 

§VI. 

In  the  preceding  paper,  a  variety  of  the  tanning  substance 
was  slightly  noticed,  which  was  funned  by  the  actum  of 
sulphuric  acid  upon  coitinion  resin,  cleini,  amber,  &c.  &c. 
and  as  an  instance  has  occurred  of  the  formation  of  the 
same  substance  from  camphor,  accompanied  by  circum- 
stances which  tend  to  increase  our  knowlcdire  of  the  proper- 
ties of  the  latter,  I  shall  here  describe  ihis  experiment, 

Ejcperiment  on  Camphor  with  mlphuric  Acid. 

The  effects  produced  on  camphor  by  sulphuric  acid  have 
been  but  very  superficially  examined ;  for  all  that  has  hitherto 
been  stated  amounts  to  this,  that  camphor  is  dissolved  by 

Vol.  24.  No.  93.  Feb,  1806.       E  sulphuric 


Exp(niment3  fimJ  Rerparks  on  a  ^ 

ll[<hunc  aciil,  Uiatabrnwn  nr  itddisK-^ 

Iniied,  and  tliut  the  citni]}lit>r  U  prccf) 

|itn  ihis  Boliiliuii  by  water.     These  fadi 

II  a  ci:rtaiii  period  of  ihe  opcratioa'B 

ftniiiiucd,  oilier  ctfccU  arc  produvul,  i 

IcnW.  ' 

.  To  one  hundred  graJOB  of  pure  ci 

hall  gln!s  ulFinliic,  tiiic  uuncc  of  cool 

lid  was  addeii.     Thu  cainphariinni«li»tfl 

\\  gradiiiilly  dU»ilvt.-d,  during  which  th^ 

»td  lo  bniwniiili-rcd,  and  aflerwat 

lis  period  scarcely  any  eulphureuus  ttcal 

J  about  one  hour   ttve   liquid    becaim 

luch  sulphureous  add  gas  was  ihcn  pia 

lied  to  iDcrease  during  fuur  houni,  whcfl 

Ic  a  thick  black  liquid,  at  which  ptrioi 

Ipcarance  of  camphor  cimld  be  perceive 

Ic  sulphureous  acid.     After  two  days, 

Ic  alembic  had  nol  been  healed,  there  < 

Icration,  unless  that  the  production  < 

lis  much  diminished.    I1iu  aleml^ic  wi 

Ind-balh  moderately  warm,  by  whiebj 

Tiurcous  gas  was  obmined,  but  this  also  3d 

■V  llic  lapse  of  two  other  days,  I  a,Q 

res  of  cold  water,  by  which  the  liqui 

ish-hrown,  a  considerable  coagulum  i 

Ibsidcd,  the  odnnr  of  sulphureous  gas, 

[i^iirc  had  still  prevailed,  was  iinmediat 

i  succeeded  by  one  which  resembled  a 

■iiricr  and  peppermint. 

Die   whnie  was   then   subjected  to  gri 

lug   whiL-h  tile  water   came  over  slr<H 

§[h  ihc  odour  abore  mentioned,   aceuin 

oil,  which  floated  on  the  lop  of  it, 

could  be  ascertained,  amounted  to  aboi; 

|H.  When  the  whole  of  the  water  was 

^  again  a  slight  production  of  sulphvire 

led  iwo  ounces  of  water,  which  I  drew  i 

I  did  not  obtain  any  of  the  vegetable  cs 
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has  boen  mentioned^  nor  did  the  odour  of  it  return.  I  there* 
fore  continued  the  distillation  until  a  dry  blackish  brown 
mass  remained ;  this  was  well  washed  with  warm  distilled 
water,  by  which,  however,  nothing  was  extracted ;  but  when 
two  ounces  of  alcohol  were  digested  on  it  during  twenty* 
four  hours,  a  very  dark  brown  tincture  was  formed. 

The  residuum  was  digested  with  two  other  ounces  of  al- 
cohol in  like  manner,  and  the  process  was  repeated  until  the 
alcohol  ceased  to  act. 

The  residuum  had  now  the  appearance  of  a  compact  sort 
of  coal  in  small  fragments,  it  was  then  well  dried,  and  after 
exposure  to  a  low  red  heat  in  a  close  vessel  weighed  fifty- 
three  grains. 

C*  The  different  portions  of  the  solution  formed  by  alcohol 
were  added  together,  and  being  distilled  by  means  of  a  water- 
bath,  a  blackish  brown  substance  was  obtained,  which  had 
the  appearance  of  a  resin  or  gum  with  a  slight  odour  of  caro- 
mel,  and  weighed  49  grains. 

The  products  therefore  which  were  thus  obtained  from  JOO 
grains  of  camphor  when  treated  with  sulphuric  acid,  were, 

Gnuni. 

A.  An  essential  oil  which  had  an  odour  somewhat 
resembling  a  mixture  of  lavender  and  peppermint, 
about  -  -  -  -  -  -3* 

B.  A  compact  and  very  hard  sort  of  coal  in  small 
fragments  -  -  -  -  -  53 

C.  And  a  blackish  brown  substance  of  a  resinous 
appearance  -  -  -  -  -  49 

105 


From  this  statement  it  appears,  that  there  was  an  increase 
in  the  weight  amounting  to  five  urains,  which  1  attribute 
partly  to  oxygen  united  to  the  carbon,  and  partly  to  a  portion 
of  water  so  intimately  combined  with  the  last  product,  that 
it  could  not  be  expelled  From  it  by  heat  without  subjecting 
it  to'decomposition.  The  properties  of  this  substance  were 
as  follows : 

I.   It  was  extremely  brittle,  liavl  somewhat  of  the  odour 

E  :  of 


Substance  praseasiitg  the  Properties  o 
raromel,  ihe  flavour  was  asiringont,  au 
red  in  cold  water,  and  formrd  with  11 1 

1  solution. 
.  Tliis  solution  yielded  very  dark  bro\ 
aJditlon  of  sulphate  of  iron,  aceiilc  oi 
I,  and  nitrateof  liine. 

.  Gold  was  copiously  precipitnlcd  by  il 
Htie  metallic  state ;  and. 

By  solntion  of  iaingia.'is,  llie  vthnle  m 
litated,   so  that,  after  three  or  four  h{ 
only  remaini^d. 

:  precipitate  was  nearly  blacit,  and 
J  water;  from  which  projierty,  as 
[ct  produced  upon  prepared  skin  by  th 
Hdeni  that  the  substance  thus  obtained  ft 
Barieiy  of  the  artificial  tanning  matter, 
Kt  which  may  be  obtained  from  rc; 
lans  of  sulphuric  acid .  But  it  must  be 
It  of  tanning  substance  seems  to  act  ! 
In  than  that  which  is  prepared  fr6m  i 
Bnces  by  nitric  acid,  and  the  precipitate 
liduces  with  solution  of  gelatine  is  m* 
f  tenacious  than  that  which  in  like  ma 

bt  is  however  remarkable,    that  when  a 

;  acid  was  added  to  the  solution  of 

Incd  from  camphor,   and  when,   after 

the  residuum  was  dissolved   in 

■nvn  liquid  was  formed,  which  acted  h 

Ihr  to  llie  tanning  subslanec  obtained  I 

'oal  by  nitric  acid. 

rio  hr  contimied,] 
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XIII.  On  the  Oxides  of  Gold^  Tin^  and  other  Metals ;  with 
Hints  for  ea:tending  their  Uses  in  Dyeing.  Communicated 
in  a  Letter  to  M.  Berthollet  ly  M,  John  Michael 
Haussman  *. 

X  believe  that  I  am  as  well  founded  as  yourself  in  admit- 
ting of  intermediate  terms  of  oxidation  between  the  minimum 
and  maximum  of  several  metallic  substances.  I  shall,  bv- 
and -by,  cite  an  example  of  the  oxide  of  tin  at  the  minimum 
precipitated  from  its  muriatic  solution,  and  redissoWed  by  aa 
excess  of  caustic  potash ;  the  alkaline  metallic  solution  of 
which  I  have  already  mentioned  in  my  observations  upon 
the  Adrianoplc  red,  inserted  in  the  Annales  de  Chimie'^,  as 
well  as  in  another  memoir  upon  the  coloured  oxides  of  tin, 
given  to  the  public  in  the  Journal  de  Physique.  In  avoid- 
ing to  dilute  the  muriatic  solution  of  tin  too  much  with 
water,  and  employing  a  solution  of  caustic  potash  very  much 
concentrated,  a  considerable  quantity  of  caloric  disengages 
itself  during  the  mixture  of  these  two  liquors :  one  portion 
of  the  tin  precipitates  itself  in  the  metallic  state,  while  the 
other  remains  in  solution  in  a  state  of  intermediate  oxida- 
tion. This  alkaline  solution  has  so  strong  an  affinity  for 
oxygen,  that  it  changes  into  a  gray  colour  the  yellow  oxide 
of  gold  fixed  upon  a  piece  of  cotton  by  means  of  ammonia, 
while  a  similar  yellow  piece  does  not  change  its  colour  when 
allowed  to  soak  in  a  pure  liquor  of  caustic  potash.  The 
same  change  takes  place  upon  plunging  a  small  piece  of 
cotton,  which  had  been  saturated  with  a  solution  of  gold, 
well  squeezed  and  dried,  into  an  alkaline  solution  of  tin. 
The  same  effect  will  follow  if  we  pour  into  this  alkaline  so- 
lution a  solution  of  gold  diluted  with  water. 

The  change  of  the  yellow  colour  of  the  oxide  of  gold  by 
the  alkaline  solution  of  tin  is  not  the  only  proof  of  the  in- 
termediate oxidation  :  this  liquor,  besides,  possesses  the  pro- 
perty of  extracting  the  blackish  brown  colour  of  the  oxide  of 
manganese  6xed  upon  a  piece  of  cotton  by  an  alkaline  pre- 

•  From  the  Antwhs  fU  Chimie,  fio,  IGS. 
t  See  PliiL  Mag.  vol.  xii.  and  vol.  xviii. 

£  3  cipitate. 
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■pitate.     All  these  chnnges  will   take  pi 

I  before  perforoiiiig  tlic  precipitation  8 

ftc  liquor  of  caustic  potash,  the  miiriatiq 

ilutcil  wiih  sU  or  eight  parts  of  water.  'T 

^ill  be  no  perceptible  exiricatiui)  of  ctdo|| 

o  prcci  pi  tuition  of  lin  tti  a  metallic  ststt 

)xidaiion  of  which  approaches  to  tlit  l 

irves  in  general,  without  any  precipiti 

Ijueous  transparency.     Exposal  tor  a  loi 

ispheric  air,  it  does  not  We  the  properf 

fllow  o^idc  of  gold  into  gray,  and  of  extH 

ruwn  colour  of  the  oxide  of  manganese  a 

f  cotton.  I 

I  The  o.xide  of  manganese  may  present  jfl 

^grecs  of  oxidation.     If  we  impregnsttj 

h  with  a  transparent  solution  of  sulmj 

viU  preserve  its  whiteness  in  diying  i  I 

;cofeollon  cloth  thus  iniprcgnated  i 

fctash  in  a  slate  of  carhonale  or  of  caustif 

lashed,  be  changed  into  a  brown  colour  t 

■  mospheric  air.     This  colour  will  acqu?{ 

L  approaching  to  black,  upon  being 

lime  in  an  alkaline  o.wmuriatlc  sol 

cd  alkaliue  liquor  will  ^itisiinie  a  pvirpi 

■  less  transparent  intensity,   on  leaving 

JF  shorter  time,  some  brow  n  precip 

I  place  of  a  piece  of  clolh  coloured  witt 

which  therein  dlssolvcii  itself,  bei 

liid. 

I  In  general,  it  is  proper  to  attend  lo  ] 
l;po«ing  ^11  the  melallio  oxides  lo  ihc  act 
lied  mtirialic  alkaline  liquor.  This,  per 
i  of  giving  ihem  acid  properties,  an 
linic  more  and  more  iIil-  gradual 
i.  Above  all,  it  may  be  remaiked 
I'  k-ad,  which  becomes  gradvaliy  more 
ing  exposure  in  this  oxygcnatid  lit 
iry,  nevertheless,  lo  slir  it  often. 
I  The  muriatic  and  nilro-niuriaiic  soli 
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much  diluted  in  water,  have  an  aqueous  transparency  when 
they  are  well  made ;  but  when  mixed  together,  a  fine  colour, 
fike  that  of  Malaga  wine,  is  produced ;  a  circumstance  which 
could  never  happen,  unless  the  oxygen  of  the  nitro-muriatic 
solution  united  with  the  muriatic  solution  of  tin.  If,  in  a 
similar  mixture,  we  \iout  by  little  and  little,  stirring  it  at  the 
same  time,  the  solution  of  gold  ivith  a  great  excess  of  acid, 
and  diluted  in  130  to  l6o  parts  of  water,  the  intensity  of 
the  colour  of  a  similar  mixture  will  increase. more  and  more, 
and  latterly  present  a  very  tine  purple  tincture,  in  which  all 
sorts  of  stuffs  may  i)e  dyed.  By  making  the  nitro-muriatic 
solution  predominate,  shades  of  peach  flowers  and  lilies  will 
be  obtained ;  and,  on  the  contrary,  shades  more  or  less  gray 
are  obtained  by  making  the  muriatic  solution  of  tin  pr^o- 
minate.  Care  must  be  taken,  however,  not  to  employ  the 
latter  in  too  great  abundance,  because,  in  powerfully  extri- 
cating the  oxygen  from  the  oxide  of  gold,  it  will  deoxidate  it 
too  much,  and  precipitate  it.  The  precipitate  produced  in 
this  case  is  not  entirely  deprived  of  oxygen,  which  hinders 
Jt  from  gilding  silver  in  the  cold,  like  the  ashes  produced 
from  the  combustion  of  a  piece  of  cloth  impregnated  with  a 
solution  of  gold.  The  longer  or  shorter  preservation  of  the 
golden  tincture  will  depend  entirely  upon  the  proportions  of 
the  two  diflerent  solutions  of  tin,  more  or  less  overcharged 
with  acids,  and  the  solution  of  gold,  in  which  the  acid 
ought  always  greatly  to  predominate.  In  exposing  tho- 
purple  tincture  of  gold,  of  the  most  perfect  transparency,  to 
a  strong  heat,  it  will  decompose  itself,  and  precipitate  the 
colour  known  by  the  name  of  purple  of  Cassius,  the  beauty 
of  which  will  depend  more  or  less  on  the  nitro-muriatic  so- 
lution of  tin  employed,  which,  mixed  by  itself  with  solution 
of  gold,  without  the  intervention  of  nmriateof  tin,  prodaces 
no  change  of  colour,  and  presences  itself  a  long  time  >^ithout 
forming  any  precipitate,  if  the  mixture  is  not  too  much  di« 
luted  with  water.  The  purple  tincture  of  gold  is,  properlv, 
nothing  else  than  the  purple  of  Cassius,  kept  in  solution  by 
means  of  the  oxygen  of  the  nitro-muriatic  solution  of  tin  ; 
and  there  is  every  reason  to  believe  that  in  the  purple  of 
Cassius  the  oxide  of  gold  is  in  some  measure  combined  with 

E4  the 
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J  oxide  of  lin,  which,  giving  up  lo  ii  it 
I  application  lo  porccbiti,  liiiiiler^,  in  my 
ducing  iuelt  aad  regaining  its  n 
utt&cribc  to  ihe  oprnjori  of  Dr.  f 
.Tts,  ill  a  aimuoir  whivli  I  have  i 
|thc  outicallv  (icmonsi rated  thu  the  gold 

n  |K»rcclain  it  in  llw  nieulhv  sUtc. 

Jrhe  (lurple  tincture  of  fold  nii^ht,  pert 

J  In  [iilvauta^  in   the  d^tin^  ut  silks,  t 

ll^lit  bt-  high  :  the  colour  obtained  from 

X  solidity,  brcjtise  there  is  no  comt 

■ilroy  it.     It  will  be  prudL-nt,  however,  K 

Toiig  liinc  in  the  tincture ;  and,  lo  oblai 

s  dcrp,  it  will  be  necessary  to  repeat  the 

^re  or  less  often,  tiikiiig  care  to  aq 

i  drying  and  shaking  ihcm  between  tvc 

[The  gradation  of  (hades  through  whicb 

iriaiic  and  muriatic  solutions  of  tin 

I  pouring  into  it,  drop  by  drop,  a  solutio 

Bat  excess  of  acid,  and  very  much  diluto 

Bates,  as  I  think,  a  gradual  oxidation.  . 

1  of  iron,  even,  appears  to  ascertain  til 

watery  green,   it  acquires  ninrc  an 

ast  »'hen  exposed  to  the  :itniosphci 

t  with  oxygen  gas. 

J  have  made  it  appear,  in  a  memoir  upi 

I  alkaline  mars  of  Stahl,  that  the  sulpt 

1  by  per- oxygenate  itself,  and  lose  the  ex 

)n  of  light.     In  making  a  mixture 

ulphuric  acid  and  ilie  nitric  sniuth 

IkiI,  aiier  the  evaporation  of  the  nitrii 

ing  the  residue  attract  ihc  huniidity  o 

ig  it  Lo  rest  a  few  months,  crystaU  of  1 

laLe  of  iron,  which  I  could  scarcely  di 

eir  whiteness,  from  sidphaie  of  alumin 

Jliglii    grailually  yellowed   the  surface  : 

lid  be  restored,  however,  by  a  slight  wa: 

Ihe  satne  manner  procure  a  sulphate  of 

|aied,  a  little  fimilar  in  whiteness,  by  pre 
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trate  of  iron,  and  dissolving  this  precipitate  (sweetened^  and 
freed  from  the  greater  part  of  the  water),  by  little  and  littlet 
with  sulphuric  acid,  which  ought  to  be  concentrated,  in 
^rder  to  obtain,  without  evaporation,  crystals  of  sulphate  of 
hyper-oxygenated  iron.  This  salt  possesses  an  incompaim* 
ble  astringency. 

The  operation  of  the  transmission  of  oxygen  appears  to 
manifest  itself  the  more  upon  pieces  of  linen  simply  dipped 
in  acetate  of  iron,  and  maddered,  since  we  are  obliged,  in 
order  to  bleach  them  completely,  to  expose  them  a  long  time 
in  the  field,  if  we  do  not  choose  to  make  use  of  the  artificial 
process  of  bleaching.  The  printed  parts  of  these  pieces  of 
cloth  are  often  weakened,  and  appear  sometimes  as  if  pierced 
w.'iii  a  sharp  instrument,  or  burned  with  a  concentrated  acidi 
6iKh  a  circumstance  could  not  occur, except  from  the  action 
oi  ihv'  oxygen  of  the  coloured  oxide  of  iron,  oxygen  being 
succcb^su  ely  restored  to  this  oxidable  body  by  the  atmospheric 
air. 

Miiurals  do  not  present  the  only  substances  which  ox- 
idate gradually,  and  by  intermediate  terms. 

Iiiciigo  furnishes  a  proof  that  vegetables  (and  I  may  add 
also  that  animals)  will  produce  similar  results ;  for  a  so- 
lunon  of  any  kind  of  indigo  (I  except,  however,  the  sulphate 
of  indigo)  may,  in  de  oxidating  or  in  recovering  oxygen, 
pass  through  all  the  degrees  of  the  shades  of  blueish  green, 
even  to  that  of  a  very  yellow  olive,  and  yet  preserve  the 
same  quantity  o^  indigo  in  solution.  The  beauty  and  soli- 
dity of  the  blues  tor  dyeing,  and  of  the  blue  for  pencilling, 
depend  much  on  the  diiTerent  degrees  of  oxidation. 


XIV.  On  the  partial  Fusion  of  Meiah  by  the  Electric 
Discharge.     By  a  Correspondent. 

To  Mr.  Tillcch. 

SIR, 

X  TAKB  the  liberty  of  sending  you  some  further  experiments 
and  observations  on  the  partial  fusion  of  thin  plates  of  me- 
Ul,  &c.  an  account  of  which  you  was  so  kind  as  to  insert  iu 

your 


Partial  Fusirtn  of  Metal  btj  the  Electr\ 
I  Magazine  of  March  1 805,  iiitilcr  the 
L^incal   Phacnomtnoii ,    coininiinicatcd  I 
t,"      In   these   i;\pmmeiil8,  which  wi 
iTh  a  shilling,  1  could  not  reconcile  ihc 
Icing  place,  the  Ibrce  employed  heiiig  so  < 
I  however,  no  doubt  but  this  is  a  I'usior 
J  the  piece  ;ind  the  coaling  of  the  phial. 
iBcing  induced  to  make  these  experiinc 
Bgret  oi'  accuracy  and  observation,   I  Vicgi 
Toncy,  as  stated  in  my  former  paper :  it  i 
nes  observed  a  small  hole  in  the  c 
as  taken  from  :"  I  find  that  this  is  i 
large  of  the  jar,  whether  the  shilling  is 
imining  this  hole  (which  is  just  ; 
Iked  eye)   with  a  microscope,  I  observei 
.isly  melted,  very  minute  globules  of 
ling  scattered  around  it  in  every  direct: 
L  the  jar  ia  charged  vury  highly,  snt 
Iscd,  several  of  these  holes  are  niad^  ^ 
lere  is  the  same  appearance.     A  small  <d 
Isscd  with  a  brown  ring,  is  likewise  obs 
,  which  bears  evident  marks  of  fusion 
fc  than  ihc  tinfoil  of  the  jar. 
n  passitig  twelve  successive  discbargt 
Ig,  the  surface  became  quite  brown  for  t 
length  and  two  lines  in  breadth.     Tl 
maneni,  but  easily  rubbed  off  with  the 
tSjhowever, made al  every  diiiihai^eren 
)e  indented  on  the  surface.     It  is  som 
t  ill  all  these  experiments  the  effect  o 
:c  which  was.  next  the  coating  of  the  j. 
Iilc,  though  the  tinfoil  was  melted  asbcl 
,  I  think,  the  idea  of  a  single  electi 
,  this  effect  seems  to  partake  more  of  a 
ion  ;  as  the  pari  where  the  discharge 
always  while,  though  stil!  encompass 

BFroni  a  number  of  trials  it  appears 
Tccly,  if  at  all,  visible  on  thin  plates  o 
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have  subjected  them  to  a  greater  force  of  electricity,  yet 
I  could  never  discover  on  them  any  marks  of  fusion,  or  that 
the  metal  was  stained  brown,  as  in  the  other  experiments* 

It  is  very  surprising  that  so  small  a  quantity  of  accumu* 
lated  electricity  should  operate  so  powerfully  on  a  plate  of 
metal,  when  it  requires  a  very  large  batter)*  to  melt  a  small 
wire  I  Many  electricians  have  tamed  their  thoughts  to  the 
melting  of  wires,  &c.  by  the  electric  battery,  amongst  whom 
}  would  notice  Mr,  A.  Brooks,  late  of  Norwich,  who  seems 
to  have  treated  this  subject  \vith  great  perspicuity  and  exacts 
nctfs  I  but  very  few  of  them  thought  of  making  the  discharge 
through  plates  of  metal;  which  seems  to  open  a  wide  field 
for  observation  and  experiment. 

The  insertion  of  the  above  in  your  publication  will  greatly 

gblige,  sir^ 

Your  obedient  humble  servant, 

C.R- 


XV.  On  t/w  Reproduction  of  Buds.  By  Thomas  Andrew 
Knioht,  Esq,  F.R.S.  In  a  Letter  to  the  Right  Hosu 
Sir  JOSEPH  Banks,  K.B.  P.R.S.* 

MY  DEAR  SIR, 

JLiVERY  tree  in  the  ordinary  course  of  its  growth  generates, 
in  each  season,  those  buds  which  expand  in  the  succeeding 
spring ;  and  the  buds  thus  generated  contain,  in  many  in- 
stances, the  whole  of  the  leaves  which  appear  in  the  follow- 
ing summer.  But  if  these  buds  be  destroyed  during  the 
winter  or  early  part  of  the  spring,  other  buds,  in  many  spe- 
cies of  trees,  are  generated,  which  in  every  respect  perform 
the  office  of  those  which  previously  existed,  except  that  they 
never  afford  fruit  or  blossoms.  This  reproduction  of  buds 
has  not  escaped  the  notice  of  naturalists ;  but  it  does  not  ap- 
pear to  have  been  ascertained  by  them  from  which,  amongst 
the  various  substances  of  the  tree,  the  buds  derive  their  origin. 
Du  Hamel  conceived  that  reproduced  buds  sprang  froni 
pre-organizcd  germs :  but  the  existence  of  buch  germs  has 


•  Frcwi  tJie  Trvuactions  of  the  Royal  Somtif  for  1805. 

not 
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m,  in  any  instance,  heeii  prnvrti ;  and  it  is 

1  roots,  and  irunk,  and  brandies,  of  nian| 

I,  under  proper  maiiaiiemcnt,  afford  budt 

Itheir  surfaces;  ;ind  therefore,  if  ihi*  hy] 

Bnd''d,  many  millions  of  such  grrma  m 

cr.i'rd  in  every  lar^  tree,  not  one  of  « 

y  coiiiw  of  nature,  will  come  into  act 

|-,  nmidst  alt  its  exuberance,  does  not  at 

:ins,  the  opinions  of  thieilluitriouB 

ISC,  probably  erroneous. 

>ther  naturalists  have  supposed  the  bu 

led,  ti  spring  from  the   plexus  of  VCBSC 

3  the  inlernil  bark  ;  and  this  opinion  H 

Jertained  by  modem  botanist* :  it  ncven 

limfounded,  as  the  facts  I  shiill  pnicc 

If  the  fruit-stalks  of  the  sea  cale  (cramle 

Inear  the  ground  in  the  spring,  the  nie^ 

1  thai  part  of  the  stalk  which  rcmMll 

J  decays ;  and  a  cnp  is  thus  fonned,  m' 

in  the  succeeding  winter.    The  sides 

of  a  woody  sabslance,  which  in  its  1 

mndc  of  generation,  agrci'?  perfectly  w 

?C3 ;  and  I  conceive  il  to  hf  as  perfect 

f  wood  of  the  oak  or  elm  ;   and  from  t' 

i  substance,  within  the  co]),  I  have,  fn 

,■  buds  to  be  generated  in  the  ensuing  t 

|L'nfly  obvious  that  (be  buds  in  this  ci 

lie  bark  ;  but  it  is  not  equally  evidcn 

,-e  sprung  from  some  remains  of  (he 

lie  autumn  of  1802  I  discovered  thai 

a  similar  power  of  reproducing  its  bi 

1  species  had  been  set,  rather  late 

,  in  verv  dry  ground,  where,  tbrnui 

,  they  vegetated  very  feebly;  and  the  p 

|i5  remained  sound  and  entire  lil!  the  su 

J  then  moistened  by  rain,  many  sma 

Ijtcd  on  the  surfaces  made  by  the  kni 

:icimirgs  ;  and  the  buds  of  these,  i 
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elongated  into  rutiners  which  gave  existence  to  other  Jtubers^ 
some  of  which  I  had  the  pleasure  to  send  to  you. 

I  have  in  a  former  paper  remarked,  that  the  potatoe  con- 
sists of  four  distiact  substances^  the  epidermis,  the  true 
skin,  the  bark,  and  its  internal  substance,  which  from  its 
mode  of  formation  and  subsequent  office  I  have  supposed 
to  be  albumous :  there  is  also  in  the  young  tubes  a  transpa- 
rent line  through  the  centre,  which  is  probably  its  medulla. 
The  buds  and  runners  sprang  from  the  substance  which  I 
conceive  to  be  the  alburnum  of  the  root,  and  neither  from 
the  central  part  of  it,  nor  from  the  surface  in  contact  with 
the  bark.     It  must,  however,  be  admitted,  that  the  internal 
substance  of  the  potatoe  corresponds  more  nearly  with  our 
ideas  of  a  medullary  than  of  an  alburnous  substance,  and 
therefore  this,  with  the  preceding  facts,  is  adduced  to  prove 
only  that  the  repn>duced  buds  of  these  plants  are  not  gene- 
rated by  the  cortical  substance  of  the  root :  and   I  shall 
proceed   to  relate   some  experiments  on  the  apple,    and 
pear,  and  plum  tree,  which  I  conceive  to  prove  that  the 
reproduced  buds  of  those  plants  do  not  spring  from  the 
medulla. 

Having  raised  from  seeds  a  very  considerable  number  of 
plants  of  each  of  these  species  in  1802,  I  partly  disengaged 
them  from  the  soil  in  the  autumn,  by  digging  round  each 
plant,  which  was  then  raised  about  two  inches  al)Ove  its 
former  level.  A  part  of  the  mould  was  then  removed,  and 
the  plants  were  cut  off  about  an  inch  below  the  points  where 
the  seed-leaves  formerly  grew ;  and  a  portion  of  the  root, 
about  an  inch  long,  without  any  bud  upon  it,  remained 
exposed  to  the  air  and  light.  In  the  beginning  of  April  I 
observed  many  small  elevated  points  on  the  bark  of  these 
roots,  and,  removing  the  whole  of  the  cortical  substance,  I 
found  that  the  elevations  were  occasioned  by  small  protube- 
rances on  the  surface  of  the  alburnum.  As  the  spring  ad- 
vanced, many  minute  red  points  appeared  to  perforate  the 
bark  :  these  soon  assumed  the  character  of  buds,  and  pro- 
duced shoots  in  every  respect  similar  to  those  which  would 
have  sprung  from  the  organized  buds  of  the  preceding  year. 
Whether  the  buds  thus  reproduced  derived  any  portion  of 

their 


On  the  Repniactiim  of 
ir  component  parts  from  the  bark  or  n 
c  to  decide ;  but  I  am  much  disposed. H 
sc  of  tbe  polatoe,  they  sprang  fromO 
Itance  solely. 
1  The  space,  however,  in  the  atinuat  I 
ficdulU  and  the  bark   ie  very  small ;  &ndl 
:  coitfended  that  the  buds  in  these  t 
Irtginated  from  the  med'illa.     I  ihercfa 
y  to  repeat  similar  experiment  on  1 
B  old  trees,  and  by  these  ihe  buds  were  r 
I  the  same  manner  as  the  aiiniial   > 
pncciying  myself  to  have  proved  ir 

t  the  substance  which  has  been  callt^*]  d 
Kss  does  not  originate  from  the  medulla,' 
.1  reproduced  buds  do  not  spring  frtuoil 
[  have  remarked  in  a  paper  which  you  t 
Ji  lay  before  the  Royal  Society  in  the  coB^ 
vescnt  year,  that  ihe  alburnou^  tubes  iti 
Tpwards  invari^ly  join  the  central   vessfl 
[!S3ds,  which  appear  taderive  their  orm 
bus  tubes,  convey  nutnment,  and  probf 
I  new  buds  and  leaves.     It  is  also  cvidefll 
|lLh  which  the  rising  sap  is  lrandfi:rrnl  ' 
luuded  tree  to  the  other,  liiat  ihe  albur 
Iteral,  as  well  as  terminal,  oriljces :  and 
riprobable,  that  the  lateral  as  well  as  the 
e  alburnnus  tubes  may  possess  the  powt 
il  vessels  ;  which   vessels  evidently  fee 
Ive  existence  to,  the  reproduced  buds 
Bierefore,  as  the  preceding  experiments  a 
li  biids  neither  spring  from  the  medulla 
lelined  to  believe  that  they  arc  g 
|-ssel»  whii.h  spring  from  the  kieral  or 
lubes.     The  practicability  of  props 
liim  their  leaves  may  seem  to  stand  in 
I'poihesis;  but  the  central  vessel  is  al 
of  the  lejf,  and  from  it  the  bud  and 


ngm; 
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I  expected  to  discover  in  seeds  a  similar  power  to  regene* 
rate  their  buds ;  for  the  cotyledons  of  these^  though  dissi- 
milar in  organization,  execute  the  office  of  the  alburnum, 
and  contain  a  similar  reservoir  of  nutriment,  and  at  once 
supply  the  place  of  the  alburnum  and  ihe  leaf.  But  no  ex- 
periments which  I  have  yet  been  able  to  make,  have  been 
decisive,  owing  to  the  difficulty  of  ascertaining  the  number 
of  buds  previously  existing  within  the  seed.  Few  if  any 
seeds,  I  have  reason  to  believe,  contain  less  than  three  buds, 
one  only  of  which,  except  in  cases  of  accident,  germinates ; 
and  some  seeds  appear  to  contain  a  much  greater  number* 
The  seed  of  the  peach  appears  to  be  provided  with  ten  or 
twelve  leaves,  each  of  which  probably  covers  the  rudiment 
of  a  bud,  and  the  seeds,  like  the  buds  of  the  horse-chestnut, 
contain  all  the  leaves  and  apparently  all  the  buds  of  the  suc- 
ceeding year :  and  I  have  never  been  able  to  satisfy  myself 
that  all  the  buds  were  eradicated  without  having  destroyed 
the  base  of  the  plumule,  in  which  the  power  of  reproducing 
buds  probably  resides,  if  such  power  exists. 

Nature  appears  to  have  denied  to  annual  and  bieimial 
plants  (at  least  to  those  which  have  been  the  subjects  of  my 
experiments)  the  power  which  it  has  given  to  |3erenniaL 
plants  to  reproduce  their  buds ;  but  nevertheless  some  bien- 
nials possess,  under  peculiar  circumstances,  a  very  smgidar 
resource,  when  all  their  buds  have  been  destroyed.  A  tur- 
nip, bred  between  the  English  and  Swedish  variety,  from 
which  I  had  cut  off  the  greater  part  of  its  fruit-stalks,  and 
of  which  all  the  buds  had  l)een  destroyed,  remained  some 
weeks  in  an  apparently  dormant  state ;  after  which  the  first 
seed  in  each  pod  germinated,  and  bursting  the  seed-vessel, 
seemed  to  execute  the  office  of  a  bud  and  leaves  to  the  parent 
plant,  during  the  short  remaining  term  of  its  existence, 
when  its  preternatural  foliage  perished  with  it.  \Vhether 
this  property  be  possessed  by  other  biennial  plants  in  com* 
mon  with  the  turnip  or  not,  I  am  not  at  present  in  posses- 
sion of  facts  to  decide,  not  having  made  precisely  the  same 
experiment  on  any  other  plant. 

I  will  take  this  opportunity  to  correct  an  inference  that  I 

have 


Gn  ihe 
I  hxn  drawn  in  a  fbrmer  {nper*, 
I  quite  correctly  suicd)  do  not,  on  si 
I  the  expenment,  appear  to  juttify. 
I  m  pcfpcQdicuUr  shoot  of  the  vine  was  Ei 
I  mg  po»iiiim,  and  a  pnctkin  of  it>  baikJ 
I  iocisioiti  round  the  stem  rcmnvcd,  n| 
I  was  generated  on  the  lon-er  Tip  of  the  W 
I  most  by  the  inrened  poaiuoa  of  ibejl 
I  oppo«ite  lip,  which  would  not  have  b^n 
I  coniinuvd  to  grow  erect ;  aud  I  bare  u^ 
Iwas  produced  by  sap  which  had  desn 
Ifrom  the  leaws  above.  But  the  branolj 
I  stated,  i-tnployrd  as  a  layer,  and  the  a 
Ihare  acGuniulated  oa  the  opposite  lip  of 
Icmplnyed  in  the  fonaalion  of  roots,  a.' 
lit  (hai  time  escaped  my  attention.  The) 
Ion  the  mohon  of  the  descending  sap,  an^ 
lof  plants,  are,  I  am  well  satisfied,  frail 
lexpcrimenls,  very  great;  but  it  will  be  i 
Icover  any  method  by  which  the  extendi 
:  accurately  ascertained,  For  the  vql 
land  impel  t  the  true  sap,  or  fluid  from  w 
s  in  be  gtoeraled,  pa^s  inimediaiel; 
wards  the  root ;  and  though  the  inotio 
impeded  by  gravitation,  and  it  be  e 
-J  the  leaf,  no  portion  ot  it,  uQli;3sith> 
Icould  have  descended  to  the  part  from  \ 
^akcn  off  in  the  experiment  I  have  describ 
bible  thai  in  the  different  papurs  which  1 1 
po  address  lo  you>  1  have  (irawn  any  ot 
t^,  on  repetition  of  the  experim 
:apab[e  of  supporting. 

I  am,  &c. 
,  ton.  Thomas 

Ml)'  12,  IS03. 
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XVI.  Proceedings  of  learned  Societief. 

ROYAL  SOCIETV  OF  LONDON. 

JTeb.  6.  The  Right  Honourable  Sir  Joseph  Banks,  Bart. 
President,  in  the  chair.  The  reading  of  Mr.  Hatrhcti's  in- 
teresting paper  on  artificial  tannin  was  resumed.  Effects  of 
sulphuric  acid  on  vegetables  in  converting  them  into  coaL 
Resins  distilled  yield  but  from  -03  to  'O^  grains  coal ;  but 
when  treated  with  this  acid  from  '30  to  -60  ;  with  muriatic 
acid  somewhat  less.  Gums,  whether  by  distillation  or  di- 
gestion with  acid,  yielded  nearly  equal  quantities  of  car- 
bon. The  author,  from  his  numerous  and  very  decisive 
experiments,  proceeded  with  great  caution  to  offer  a  theory 
of  the  formation  of  pit-coal  ;  and  his  own  discoveries  have 
enabled  him  to  adduce  facts  that  seem  to  leave  us  without 
hope  of  ever  attaining  much  more  complete  knowledge  cf 
the  origin  and  formation  of  pit-coal  than  what  he  has  mo- 
destly proposed.  That  all  carbonaceous  matter  is  of  vege- 
table origin,  has  been  generally  allowed  ;  and  Mr.  Hatcliett 
thinks  that  the  means  employed  by  nature  for  converting 
vegetables  into  carl>on  has  been  by  slow  digestion  of  great 
masses  exposed  to  the  action  of  sulphuric  acid.  To  this  end 
he  admits  that  muriatic  acid  mav  alio  have  contributed ;  but 
from  the  much  greater  universality  of  sulphuric  acid,  sulphate 
of  iron  (pyrites),  &c,  in  coals,  and  his  synthetical  experi- 
ments, which  often  gave  fiO  percent,  of  carbon  from  vege- 
table matter  by  means  of  this  acid,  he  thence  concludes  that 
sulphuric  acid  must  have  been  the  more  cflicient  if  not  the 
sole  agent.  Carbon  thus  formed  is  found  in  many  parts 
without  bitumen,  such  a«»  in  Kilkcnnv  and  Bovcv  coals,  &c. 
The  bitumen  is  also  formed  of  the  resinous  parts  of  vegetables 
subjected  to  the  slow  action  of  sulphuric  acid. 

Feb.  13.  Mr.  Ilatchett  admits  that  his  efforts  Id  form 
bitumen  have  not  been  completely  successful,  although  there 
can  be  no  doubt  of  its  constituent  principles.  All  synthetic 
experiments,  he  observes,  are  necessarily  conducted  too 
rapidly,  and  on  too  small  quantities,  ever  to  imitate  effectu- 
ally the  process  of  nature.     To  the  submarine  composts  or 

VoU  24.  No.  93.  Vd\  1806.        F  veirctablc 


Roi/al  Socielg  of  LondoB- 
IgeUbIc  solutinns  of  ccruin  philo«opher»  b 
I  and  ajipcam  uUd  williug  lo.tleay-ll 
laticaciO  in  ihc  formaiiun  of  coal.    For  I 
»  nut  asii^iicO  any  rcasmi,  although  (hf 
liiiliguity  i)f  lime  tu  coal  would  trad  to  p{ 
funtity  mF  muriatic  acid  bueti  present  at 
11  »uw  and  very  dificreut  «ubstAao 
l-oduccd.     Tiic  K'w  siilinc  springs  lound 
wal-niines,  he  coueidcfs  as  no  cxccptioD  ti 
lp]c  of  the  intdiciiiiicy  of  iiiuriaiic  acid;  J 
J  Mr.  Peel  may  pcrha[>8  render  the  opiu 
lill  more  proljaMi-.   Mr.  Hutclitrtt  idlown 
lay  have  contributed  (o  the  fumiattait  of 
■<:«  that  any  iirc  could  have  been  accc 
viitieiicy,  indeed,  of  luimerous  aiiinial  * 
limestone  tlial  is  contiguous  to  coal 
■  llicilit  tu  deny  tbal  iuimal  matter  could 
Kut  at  the  original  formation  of  coal.    ; 
|ndcs  this  very  abk'  paper  wiili  declario 
ring  iuvarUbly  in  tjiat  rigid  ;>y£tciual 
Inied  al  in  a  foniier  report,  and  without  l 
|iat  science  can  neither  be  extended  nor 
:>t  ciiil  society.     Hl-  aho  rccoinmc. 
\  tlicaiti'mmn  of  other  chvnii=ii,  as  lie 
e  tbciii  for  the  present,  and  hopes 
lid  numerous  expcritnenls  may  be  uscfi 
,  and  the  important  recoiioniy  of  fuel 
the  Society  were   ordered  to  this   pb 
Hibt  not  that  he  will  also   receive  iho 
|>i-|d. 

I  On  the  same  evening  a  letler  from  ft 
|-k:>ideni  was  read,  containing  a  brief  & 
m-fhell  found  by  him  in  a  bank  o 
I'Siinuitra,  after  ihc  shock  of  an  earth 
.■  numbers  of  the  &amc  species  are  foul 
seas,  in  water  from  one  to  six  falhon 
:ih  from  three  to  live  feet,  and  in  dia 
e  inclies.  Oiio  of  the  specimens  proi 
IS  me;l^nlTS  above  llcivcK,  is  taper. 
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^d  in  other  respects  is  somewhat  different  from  the  figure 
given  by  lUiumphius.  Not  one  of  those  shells  could  be  pro- 
cured perfect  in  itself,  but  their  figure  may  be  correctly 
conceived  from  the  different  broken  specimens.  The  body 
of  the  fish  consisted  of  a  gelatinous  mass.  The  outside  of 
the  shell  was  white,  the  inside  yellow,  and  its  fracture 
strongly  resembled  stalactite. 

Feb.  20.  The  introduction  to  a  mathematical  paper  on 
"  Impossible  Quantities"  was  read,  but  it  is  impossible  ilut 
we  can  report  it. 

A  physiological  paper,  on  a  particular  affection  of  the  pro- 
state gland,  was  also  announcetl,  ihe  reading  of  which  was 
deferred  till  next  meeting. 

BRITISH    INSTITl'TION    FOR    PROMOTING    TIIF.    FIXE  ARTS. 

The  galler)'  belonging  to  this  laudabl*!  institution  was 
opened  on  the  1 7ih  of  tlie  present  month  (Februarj)  for  the 
exhibition  and  sale  of  the  productions  of  the  British  artists  ; 
and  will  continue  open  every  day  from  10  in  the  morning  till 
5  in  the  afternoon.  It  is  but  justice  to  say,  that  the  dis- 
play of  taste,  talent,  and  genius,  which  .even  the  first  open- 
ing has  exhibited,  arc  highly  creditable  to  the  British  school. 
Alany  of  the  pictures  possess  the  highest  excellence,  and  all 
of  them  do  honour  to  the  individuals  who  have  produced 
them. 

SOCIETY    OF   AXTIQUAllIKS. 

Feb.  6.  Mr.Ordc  in  the  chair.  Several  curious  historical 
notices  were  read  on  the  character  and  office  oF  the  antient 
minstrels,  or,  as  they  were  sometimes  called,  cytharists,  in 
this  country ;  from  which  it  appeared  that  several  females 
had  assumed  the  eliaracter  of  wandering:  minstrels  and 
dancers.  Their  loose  manner  of  life  soon  rendered  them  ob- 
noxious to  the  laws,  and  they  were  at  length  suppressed  as 
common  rogues  and  vagrants;  but  their  music  and  dancing, 
we  are  happy  to  find,  at  no  period,  had  any  relation  to  the 
general  licentiousness  of  persons  of  the  like  profession  in 
ever;-  country  on  the  continent. 

Feb.  13.  The  right  honourable  president.  Earl  of  Leicester 
in  the  chair.     Mr.  Lvsons  furnished  some  extracts  from 

F  2  the 


Sogal  Jamtrian  SocuHy. 
me  anticnt  rrrorcls  of  falconry,  in  the  reig 

rd  tnews,  now  improperly  but  gent 
lie  of  stabks,  was  original))'  applied  la  a.  lo! 
Ig«  appropriated  to  the  mrV'ing  and  iireeri 
1  An  oil]  painting,  dated  1560,  wilhthepo 
ItUlher  dcaihe — ^Then  false  of  faythc," 
Tbaronct,  under  ihe  impression  of  its  1) 
lly  Jane  Grey;  but  which  might  be  more 

I  supposed  by  the  secretary,  the 
liis  circumslance  should  teach  amateurs 
Huiis  in  purchasing  old  poiatitigs. 

BOrAL   JENNEHtAK    SOCtR' 

I  At  a  special  meeting  of  the  board  of  din 
■  the  central  house  of  the  society,  No.  14, 
Itet-sireet,  tht;  following  report  of  the  rr 

:  subject  of  vaccine  inocnIatloQ,    »ai 

farcl. 

EEPORT. 

The  [ne«}lca]  council  of   the  Royal  Ji 
Iving  been  infcmncd  that  various  cases  hi 

ni:ited  prejudices  against  vaccine  int)cul 
Jchcck  ihe  progress  of  thai  impnrLint 
lijilom,  uppoiiited  a  coiiimiiiet.'  of  tw 
iiljcrs  to  inquire,  not  only  into  the  n 
Ih  ca.-cs,  but  also  into  the  evidence  re 
1  small-poK,  alleged  to  have  occurred 

lln  consequence  of  this  reference,  the 
|gcnt  inquiry  into  the  history  of  a  nui 
ich  it  was  supposed  that  vaccination  ha 
J.' small-pox,  and  also  of  such  cases  of 
lied  to  have  happened  subsequently  i 
Iculated  small-pox. 

pii  the  course  of  their  examination  the  c 
opinions  and  assertions  had  been  t 
Cil,  whieh  charged  the  cow-pox  with 
ii  to    particular  diseases,  frightful  in 

II  hiiliLilo  unknown;  and  judging  sui 
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connected  with  the  question  as  to  the  efficacy  of  the  practice, 
they  thought  it  incumbent  upon  them  to  examine  also  into 
the  validity  of  these  injurious  statements  respecting  vac- 
cination. 

After  a  very  minute  investigation  of  these  subjects,  the 
result  of  their  inquiries  has  been  submitted  to  the  medical 
council ;  and  from  the  report  of  the  committee  it  appears : 

I.  That  most  of  the  cases,  which  have  been  brought  for- 
ward as  instances  of  the  failure  of  vaccination  to  prevent  the 
small-pox,  and  which  have  been  the  subjects  of  public  atten- 
tion and  conversation,  are  cither  wholly  unfounded  or  grossly 
misrepresented. 

II.  That  some  of  the  cases  are  now  allowed,  by  the  very 
persons  who  first  related  them,  to  have  been  erroneously 
stated. 

III.  That  the  statements  of  such  of  those  cases  as  are 
published,  have,  for  the  most  part,  been  carefully  investi- 
gated, ably  discussed,  and  fully  refuted,  by  different  writers 
on  the  subject. 

IV.  That  notwithstanding  the  most  incontestable  proofs 
of  such  misrepresentations,  a  few  medical  men  have  per- 
sisted in  repeatedly  bringing  the  same  unfounded  and  refuted 
reports  and  misrepresentations  before  the  public  ;  thus  per- 
versely and  disingenuously  labouring  to  excite  prejudices 
against  vaccination. 

V.  Thai  in  some  printed  accounts  adverse  to  vaccination, 
in  which  the  writers  had  no  authenticated  facts  to  support 
the  opinions  they  advanced,  nor  any  reasonable  arguments 
to  maintain  them,  the  subject  has  been  treated  with  indecent 
and  disgusting  levity ;  as  if  the  good  or  evil  of  society  were 
fit  objects  for  sarcasm  and  ridicule. 

VI.  That  when  the  practice  of  vaccination  was  first  in- 
troduced and  recommended  by  Dr.  Jenncr,  many  persons, 
who  had  never  seen  the  eficcts  of  the  vaccine  fluid  on  the 
human  system,  who  were  almost  wholly  unacquainted  with 
the  history  of  vaccination,  the  characteristic  marks  of  the 
genuine  vesicle,  and  the  cautions  necessary  to  be  observed  in 

-^he  management  of  it^  and  were  therefore  incompetent  to 

F  3  decide 


cide  whethtT  paticiils  were  properly  vai 

fcri!iclc^»  VL-iitiirtd  lo  inot^ulnlc  JW  ihc  C 

I VII.  lliat  niony  pcrsoushavc  been  dcci 

■led,  ^Iicnthe  opcraiion  wan  pcrfonneci 

§nt  and  uiiskilftil  manner,  and  when  the  i 

rwards  .ICC  tliVpaticTiU,  and  ihtri'forf  ct 

lethcr  infcciioii  had  lakin  place  or  not ; 

e  an:  terlainly  to  be  atlribuled  maa;? 

d  in  proof  of  llic  int'Ricacy  ofcuw-po! 

|\'ill.   That  some  cast*  have  been  bri 

§inmit(cc,  on  which  ihcy  could  Ibrm  nu 

1  the  want  of  noccs^nry  inlbrination  as 

llhc  preceding  vaccination,  ur  the  realU)' 

Bpearancc  uf  the  aniaU-pox. 

X.  That  it  is  admitted  by  the  comn 
i  have  been  brought  before  thvin,  oFj 
lialUpox,  u  bo  bad  apparently  pMicd  tbr 
;  rcijular  way. 

I.  Tiiat  cases,  supported  by  cvidmc 
c  been  also  brungbt  before  tlicni,  of  ( 
ing  once  regnlarly  passed  tbrnugh  the 
naciilaiion  or  natural  infectioi:,  have 


|XI,  'I'hat  in  many  CLises  In  which  i 
red  a  second  linie,  atier  inoculation 
such  recurrence  h«s  been  parlicularl 
whereas,  when  it  has  appeared  to 
ion,  the  di^ease  has  generally  been  s 
if  its  ciiaractcrislic  marks,  and  e 
ulcr  it*  exi)-teiice  dooblfiil, 
\Xll.  'i'hat  it  is  a  fact  well  ascertained, 
il;u  siaWi  of  certain  constitutions,  V 
nliius  mailer  be  emplnyed,  a  local 
Lxcitfd  by  inociilaliiin,  llie  conslituli 
(.'led;  yet  that  mailer  lakcii  from  sui 
loliuis  pustule  i:^  cap^ilile  of  producing 


■  Xlll.  'I'liji  il"  ajjirjon,   bearing  the 
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mdubilable  marks  of  having  had  the  small-pox,  be  repeatedly 
inoculated  for  thai  disease,  a  pustule  may  be  produced,  the 
matter  of  which  will  communicate  the  disease  to  those  who 
have  not  been  previously  infected. 

XIV.  TTiat  although  it  is  difficult  to  determine  precisely 
the  number  of  exceptions  to  the  practice,  the  medical  coun- 
cil arc  fully  convinced  that  the  failure  of  vaccination,  as  a 
preventive  of  the  small -pox,  is  a  very  rare  occurrence. 
.  XV.  That  of  the  immense  number  who  have  been  vacci- 
nated in  the  army  and  navy,  in  different  parts  of  the  united 
kingdom,  and  in  every  quarter  of  the  globe,  scarcely  any 
instances  of  such  failure  have  been  reported  to  the  committee 
but  those  which  arc  said  to  have  occurred  in  the  metropolis 
or  Its  vicinity. 

XVI.  That  the  medical  council  are  fully  assured,  that  in 
very  many  places  in  which  the  small-pox  raged  with  great 
violence,  the  disease  has  been  speedily  and  effectually  arrested 
in  its  progress,  and  in  some  populous  cities  wholly  exter- 
minated, by  the  practice  of  vaccination.  ^ 

XVII.  That  the  practice  of  inoculation  for  the  small-pox^ 
on  its  first  introduction  into  this  country,  was  opposed  and 
very  much  retarded,  in  consequence  of  misrepresentations 
and  arguments  drawn  from  assumed  facts,  and  of  miscar- 
riages arising  from  the  want  of  correct  informatiort,  similar 
to  those  now  brought  forward  against  vaccination,  so  that 
nearly  fifty  years  elapsed  before  small -pox  inoculation  was 
fully  established. 

XVIII.  That  by  a  reference  to  the  bills  of  mortality,  it 
will  appear  that,  to  the  unfortunate  neglect  of  vaccination, 
and  to  the  prejudice*  raised  against  it,  we  may  in  a  grogt 
measm^e  attjibute  the  loss  of  nearly  two  thousand  lives  by 
the  small-pox,  in  this  metropolis  alone,  within  the  present 
year. 

XIX.  That  the  few  instances  of  failure,  either  in  the 
inoculation  of  the  cow-pox,  or  of  the  small- pox,  ought  not 
tote  Qonsidered  as  objections  to  either  practice,  but  merely 
as  deviations  from  the  ordinar\'  course  of  nature. 

XX.  That  if  a  comparison  be  made  beiween  the  prcFer\'a- 
live  effects  of  vaccination,  and  those  of  inoculation  for  the 

F  4  small- 
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Lll-pox,  it  would  hv.  necessary  lo  take  ii 

r  number  of  person*  who  have  been  v 

■ivcn  time:  as  it  i«  prubable  Uiat,  witbi 

WK,  ncariy  as  many  persons  have  been  n 

t-pox  as  were  eriT  iDocttlamii  Tnr  tlie  30) 

Bctlcc  was  inlroduccd  into  this  klufdom. 

J\.XI.  TliHt  from  all  the  ficM  which  the 

Icollect,  it  appeurs  tg  the  nicdlcnl  counc 

K  ia  generally  niild  and  harmlus  in  itt  < 

wliiuli  have  been  Jilleged  agi 

Kytw  fairly  at tribuluJ  lu  peculiarities  of  G 

>IX1I.  That  many  well-known  cutane 

liie  scrophulous  cuiiipJainls,  have  been  I 

i  of  vaccine  inoculation,  wlieu  in  fa 

lin  other  causes,  anil  in  many  instaoc 

^r  vaccinaiinn  ;  and  ttial  such  ilitieases 

a-iit  after  vaccinaitonf  than  after  elth 

itulatcd  sniall-pox. 

Eluving  iilVt^d  these  facts,  and  ni^e  th 
1:  medical  cotmcil  cannot  conclude  tli( 
liject  so  highly  important  and  inlcrestir 
tn  unity,  without  making  this  soici 
in  their  opininn,  founded  on  the 
ml  iheinfuriiiation  which  th' 
:nilect  from  that  of  oliicrSj  mLinkind  ha 
|.it  and  incalcujablt:  benelit  from  the  dii 
lal  it  is  their  full  belief,  thai 
Jtilions  of  adv.intage  and  security  which 
Jul  the  inocnlalion  of  the  cow-pox,  will 
jiiplelely  fulfilled. 

(Signed) 

]:d.Jnnier,M.D.  president.  W.  Bb 

|.C.Leit!-om,  M.D.  V.  p.         Gil.  Bli 

lohn  Ring,  V.  P.  Isaac  H 

■oscph  Adams,  M.D.  VVm.  C 

)lin  Addington.  John  C 

.  R.  Aikin.  Astley 

/in.  Babingion,  M.  D.  Wni.  T 

IM.  iJaillie,  M.JX  Richart 
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ACADSMT  OP  USEFUL   8CIBNCBS  AT  ERFURT. 

Professor  Bemardi  is  returned  to  Erfurt  from  his  five 
months  tour  through  the  Carinthian  Alps.  Notwithstand- 
ing the  difficulties  he  had  to  encounter  from  unfavourable 
>\'eatlier  and  the  operations  of  the  war,  he  has  no  reasons  to 
be  dissatisfied  with  the  result  of  his  journey.  He  has  made 
a  number  of  new  discoveries  which  he  is  about  to  publish. 
In  an  essay  read  before  the  academy,  on  the  sd  of  De« 
cember,  he  says :  '^  It  surely  cannot  be  supposed  that  our 
country  has  been  yet  sufficiently  examined.  In  the  southern 
part  of  it,  in  particular^  there  are  many  hidden  treasures  of 
science ;  and  it  is  incontestably  a  great  error  in  our  country- 
men to  travel  into  foreign  countries,  forgetting  the  treasures 
of  which  Germany  has  to  boast."  The  first  proof  which  the 
professor  exhibited  of  this  fact  was  by  the  communication 
of  two  kinds  of  the  herb  Speedwell  or  Fluellin,  not  yet 
hitherto^  sufficiently  well  described,  and  which  nearly  rc« 
semble  the  Feronica  spicata.    The  one  he  calls   Peronica 

crislata, 
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Mlala,  and  tiic  other  yironica  stemtvfgtc 
■ch  hf  found  in  Hungary  near  tlie  & 
J  on  the  iii<iuiit.iiii3  of  Oornach  uot  h 
Isrs  very  liille  from  ihc  Veronka  sfiie^ 
1  sialk  and  leaves,  but  much  more  in  f 
I  stalk  of  the  flower.  It  carries  iw  blosi 
The  fold*  of  the  flowers,  which  rcscm 
0  broad ;  they  arc  rolled  togeihcr  lo 
I  do  not  present  a  genuine  pipej  so  that  th 
linnd-IIke  appearaacc,  and  approaches  » 
Ik  to  that  of  the  yeronka  sHirha  an 
liect  to  otiier  particul.U'S  it  docs  uot  d 
In  the  ftrunica  ip'icala,  which  n  aln:a< 
Ibed.  In  the  botanical  system  it  ha^  th 
lerit^tic — Ver.  spica  tcrminHli,  eorollx  su 
Itice  convolutis,  falcis  oppositls. — ^Thc 
■mt  Sternberg  already  remarked  in  Italy  in 
land  gave  it  ihc  name  of  Fer. glabra.  Bu 
lie  use  of  this  iistne  to  another  kind  of  V 
light  proper  to  name  it  after  its  diseover 
s  at  Krain,  near  Jauembcrg,  on  the  hill 
Ifootof  Bclsbiza.  Its  stalks  and  leaves  a 
llc5^  ;  the  iJrsi  is  very  lank,  and  its  Ion 
stand  Efimcwhat  crowded  toguther 
liiized  by  the  following  difference — ^V.  n 
rutal;e,  laciniis  palcntibus,  foliis  o] 
—Professor  Beniardi  has  more  clea 
Ihiful  Speedwells  or  Flucllins — V.  urti 
Icrium,  prostraia  et  pilosa,  and  has  assig 
ndcgrriptions.  This  essay  of  Professor 
ill  the  acts  of  the  academy,  a  new 
I  be  immediately  published. 

ACADEMT   OF    SCIENCES,    GOTTJ 

Jilii  academy  has  added  the  names  of  Ch 
pi  nicn)bers  of  the  National  Institute  of  1 
r  foreign  associates. 
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PRODUCTION   OF   MURIATKS   BT    THE    GALTANIC   DECOM- 
POSITION  OF  WATER. 

To  Mr.  TUlock. 

SIR^  Leicester,  Feb.  15, 1806. 

1  HAVE  the  pleasure  to  inform  you  I  have  tried  Mr.  Peel's 
experiments  relative  to  the  formation  of  muriat  of  soda  and 
imiriat  of  potash^  which  were  in  your  Magazine  in  April 
and  July  last^  and  find  them  to  be  perfectly  correct. 

Yours  truly,  &c.  &c. 

A.  B.  HORTENTZ. 
BEET-ROOT  SUGAR. 

A  manAfactor)'  for  this  sugar  has  been  established  by  a 
company  of  merchants  in  the  neighbourhood  of  Moscow  ; 
and  the  success  of  tlic  establishment  has  proved,  that  from 
this  vegetable  a  sugar  is  obtained  which  not  only  finds  a 
ready  market^  but  which,  the  consumers  say,  yields  in  no 
quality  whatever  to  the  sugar  generally  in  use. 

A  specimen  has  been  presented  to  his  majesty  the  empe- 
ror of  Russia,  who  was  pleased  to  express  his  high  satis- 
faction with  it. 

CURE  FOR  DROPSY. 

Wc  have  already  had  occasion  to  announce,  that  different 
people  who  had  been  afflicted  with  dropsy,  had  been  per- 
fectly cured  by  means  of  Bohea  tea.  In  the  Greenock 
Advertiser  wc  find  the  following  instance  of  the  eflScacy  of 
this  remedy : 

A  correspondent  in  Islay  requests  us  to  state,  for  the 
information  of  the  public,  that  Donald  Cameron,  a  herd 
upon  the  farm  of  JSIachr)',  in  that  island,  was  severely 
afflicted  with  a  dropsy,  which  kept  him  bed-fast  from  July 
to  November  last ;  but  was  finally  cured  by  using  a  quarter 
of  a  pound  of  Bohea,  drinking  a  strong  infusion  of  it,  and 
eating  the  leaves.  In  three  days  the  immense  quantity  of 
water  that  was  in  his  body  disappeared,  ihe  tea  having  acted 
as  a  powerful  diuretic  j  and  he  is  now  siout  and  hearty, 
7  rctfa 


refttT  Deaftiest. — Fhwi/  Skefeton.— 
r  being  despaired  of  and  givTn  over  by 
It  ssw  tiim. 

COBB   roit  DBAPKKiU. 

ctri  SiuicDiiovii^cS  SitnikofT^  4  mtrc 
hall'  a  year  deprived  of  tbefacult) 
lihc  rcQiedics  usually  prescribed  for  thai  i 
Ihunt  clTi-cl.  At  bst  he  had  rccourae 
Ipic  opur:ition:  After  having  filled  bit 
|>kc  of  lobacco,  he  eluded  il  flnuly,  *i 
aby  forcing  the  smoke  to  find  its  way ' 
[.■  folhiwiiig  morning  he  fell  a  crash,  firs 
1  the  other,  and  from  llui  momeo' 
■n  coiiiplclely  restored. — Hamlmrgh  Can 
^ry  8. 

FOSSIL  SKBLETOS. 

ki  Sir  Joseph  Banks's  coDvcrsatioTii  oath 

■  Ha\\ki'r,  c«q.  of  Dudbhdge,  Glotu 

Id  complete  drawings,  and  several  of  ihi 

^ile  animal  similar  lo  a  crocodile, fouod  ^ 

limestone  50  feet  thick.     It  was  imbeddi 

|surfacc  of  the  stratum.    The  skeleton  t 

igiii,  aiid  alt  the  parts  an;  wuiidcrfull 

which  were  exhibited  contained  the  ti 

ion,  and  still  covered  with  the  enamel 

Lh  was  broken  had  so  exactly  the  frac 

led  petrified  wood,  that  it  would  have  d< 

icralogist,  and  furnishes  a  strtragj 

Ji  that  many  fossils  generally  held  to  be 

Bnimal  origin.  In  the  same  stratum  of  lin 

y  cornua  animonlffi,  mussels,  and  othei 

IIOLBEIN's  DANCn  OF  DEATI 

[ill  known  that  Basil  in  SwiizerlaL] 
iHolbein's  celebrated  picture  of  the  Z 
Xh  had  undergone  several  repairs  from  ti 
Bbeen  rcctmly  retouched,  to  the  great  si 
.Isseurs.  In  the  evening  of  the  tjt 
a  tiiob  collected  in  Basil,  and,  ac 
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great  number  •£  women  carrying  lanthoms,  broke  in  upon 
the  gallery  in  the  churoh-yard^  which  contained  this  masters- 
piece  of  antiquity^  tore  it  from  the  walls^  and  in  a  few  hut 
nutes  succeeded  in  completely  destroying  it ! 

FALLING  BODIES. 

Mr.  Benzenberg,  professor  of  physic  and  astronomy  at 
Dusseldorf,  has  published  an  account  of  twenty-eight  ex- 
periments made  in  the  coal  mines  of  Schcbusch  with  balU 
well  turned  and  polished.  They  were  made  to  fall  from  a 
height  of  262  French  feet.  At  a  medium  they  produced  a 
deviation  of  five  lines  towards  the  east:  the  theory  gives 
4*6  lines.  These  experiments  furnish  an  additional  proof; 
if  any  were  wanted,  of  the  rotary  motion  of  the  earth.  Ex- 
periments made  at  Bologna  by  Mr.  Guglielmini  gave  nearly 
the  same  results. 

PROGRESS   OF   LITERATURE   IN   RUSSIA. 

In  the  year  1804,  fifteen  new  journals  were  printed  in 
Russia,  and  115  new  books  were  published  the  same  year  at 
St.  Petersburg  and  Moscow :  among  the  latter  were  transla- 
tions into  the  Russian  language  of  the  following  works — 
Sterne's  Tristram  Shandy ;  Rousseau's  Confessions,  and  his 
£loisa ;  Hufeland's  Art  of  prolonging  Human  Life ;  Bart 
thelemy's  Travels  of  Anacharsis ;  besides  a  variety  of  original 
works  in  the  Russian  language. 

RUSSIAN  EMBASSIES  TO  PEKIN  AND  JAPAN. 

Petertburgh,  Jan.  IS. 

Several  persons  who  were  appointed  to  travel  with  the 
embassy  to  Pekiu  have  returned  from  Irkuzk,  and  have  al- 
ready arrived  here.  The  counsellor  of  stale.  Fosse,  who 
accompanied  the  chamberlain  Rcsanow  on  the  embassy  to 
Japan,  has  also  arrived  here  from  Kamtschatka.  After  a 
stay  of  seven  months,  the  embassy  left  Japan  and  returned 
to  Kamtschatka  in  the  Naveschda,  a  vessel  commanded  by 
captain  Krusensticrn.  Chamberlain  Resanow  set  out  from 
thence  to  Kodiak,  and  the  other  possessions  of  the  Russian 
American  company,  according  to  his  instructions,  after  hav- 
ing dispatched  counsellor  Fosse  here  by  the  way  of  Ochozk. 
Captain  Krusensteim  sailed  with  the  rest  of  the  embassy  fot 

Canton^ 


List  of  Pale/Its  far  A&w  ^rea. 

mlon,  their  original  destination,  whence 

kv  will  rclurn  next  August.     Aa  Far  as  \i 

hail  befallen  tlie  embassy,  all  the  m 

:  in  good  heallli.     The  Narcschda  Icf 

L-  middle  of  June. 

LIST  OP  PATENT*  FOR  KEW  INVB 

To  William  Sampson,  of  Liverpool,  i 

Bnoastcr,  wheelwright;  for  certain  impi 

Tplicalion  of  power  employed  mechanici 

to  the  use  oF  cranks,  and  fly  wht 

s  producing  etiuivalcnt  or  similar  c 

Lary  le,  1806. 

'  I  John  Phillips,  of  East  Stonchouse, 

m,  stonemason  and  sculptor;  for  im] 

lijtruction  of  tind<.r -boxes.     Dated  Fcbr 

[To  John  Phillips,  of  East  Stonchouse, 

L,  stonemason  ajid  sculptor ;  for  i.  ch 

suaight,  square,  and  parallel  stono  at) 

liich  chain  niay  he  applied  to  other  useful 

,■  13.  ' 

■ro  .lohn  Marshall,  ofNorthwick,  in  tl 

IChcslLT,  salt  proprietor;  and  John  Nai 

E  same  county,  salt  proprietor ;  for  a  i 

Btliod  or  manner  of  ni an iifac luring  and  n 

■truary  14. 

■Fn  Thorn :is  Kentish,  of  Baker-street,  N 

ISaint  Marylcbone,  in  the  county  of  Mii 

in  improvemeiits  in  the  consirviclion  o 

;ipplicablo  to  the  moving,  raising,  or 

s  and  weights    of  all    kinds,   either 

lird  of  ship'i  and  vessels.    Dated  Febnia' 

Tl'o  Juhii  Woodhousc,  of  the  parish  ol 

linlyofNorthampton,  engineer;  for  cert 

I'  to  canals.     Dated  February  20. 

Jl'oJiihn  Jones  the  yoimger,  of  Binningh 

IVVarivick,  tool-maker  and  die-sinker ; 

■lie  mode  uF  manufaeturing  barrels  for 

■uarv  -'(). 
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MBTBOROLOOr. 

Monthly  recjqiitulation   of  meteorological    observations 

made  at  the  forest  four  miles  east  of  the  river  Mississippi, 

in  latitude  SI"  S8"  nonh,  and  in  longitude  91°  30"  west  of 

Greenwich,  for  the  year  1800,    By  William  Dunbar,  esq. 


Year  1800. 

TB..»b«.T».  1              fl«.o».ir,.             ! 

Rain. 

If 

34 

If 

1^^ 

0  = 

If 

1* 

J 

Dcg.    Dcg. 

D*g.  II  Inctc. 

liicho. 

Indie*. 

Inchn. 

January 

68     Sli 

431-1    30-05 

39-60 

89-90 

I-3S 

February 

72  1  M 

4&1-I   30-10 

2S)-52 

3002 

3-11 

March 

f»|M 

5bV   30-00 

^9-38 

29-78 

1-53 

April 

85   j  M 

dOi.  30-07 

Bd-fis 

29-84 

6-92 

May 

m  61 

?B   |l  59-95 

2»-fi5 

29-76 

3-94 

June 

06  i  61 

79i|  29-99 

sa-fii 

29-80 

1-36 

July 

06 

63 

815-;  29-99 

2t»-7e 

29-90 

4-83 

August 

„6 

?o 

83    1  29-ug 

29-71 

29-8^ 

0-35 

September 

90 
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87 
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52 
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75 

12 
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3-00 
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06  1. 9 
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29-93 

31  09 

Mr.  Dunhar's  general  observations  on  each  month  say, 
The  month  of  May  is  the  most  agreeably  temperate,  and  one 
of  the  driest ;  hut  the  present  \s  an  exception  to  the  rule. 
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By  Mb.  Carev,  of  the  Str 
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XVin,  On  the  Possilility  of  naturalizing  the  Cachemire 
Goat  of  India  to  t/ie  Climate  of  Europe:  in  a  Letter  from 
Dr.  Dk  Carro^  of  Ficnna,  to  Professor  Pictbt,  of  Ge- 
neva*. 

Vienna,  July  S,  1805. 

X  o  u  remember,  sir,  undoubtedly,  the  project  which  I 
coipmunicated  of  profiting  by  the  complaisance  of  nu- 
merous correspondents  whom  I  have  in  different  parts  of 
Asia,  and  of  the  obligations  which  they  acknowledge  they 
owe  to  me  for  having  furnished  them  with  the  means  of 
propagating  vaccination  through  a  great  part  of  the  Blast. 
You  know  that  my  principal  aim  was  to  direct  their  atten- 
tion to  the  alimentary  plants  of  Asia,  the  culture  of  which 
might  be  useful  in  Europe.  Of  such  plants  I  have  conti- 
nually solicited  the  seeds,  with  instructions  for  the  necessary 
culture,  relying  at  all  times  in  this  search  on  the  informa- 
tion of  the  learned  Dr.  Roxburgh,  manager  of  the  botanic 
garden  at  Calcutta.  I  have  also  had  recourse  to  you^  sir,  in 
requesting  your  suggestions  on  those  objects  which  might 
be  particularly  useful  to  our  country.  You  have  thought 
of  mountain  rice.  I  have  asked  it  from  my  correspondents  ; 
and,  in  spite  of  the  small  hopes  of  success  which  your  expe- 
riments have  hitherto  afforded  me,  I  shall  still  submit  to 
your  care  and  experiments  the  specimens  of  such  articles 
as  I  receive  from  the  East.  You  have,  among  other  things, 
enjoined  me  to  consider  if  means  could  be  used  to  bring  to 
Constantinople  a  pair  of  those  famous  goats  \>{  which  the 
wool  is  manufactured  into  those  beautiful  and  costly  Cache- 
mire shawls,  so  much  in  fashion  throughout  Europe  and 
Asia. 

Considering  the  difficulties  of  such  an  enterprise,  it  is 
proper  to  cite,  perhaps,  the  very  passage  of  your  letter  of 
the  2 1st  of  March  1805: — ^^  Do  you  believe  it  possible  to 
bring  to  Constantinople  a  pair  of  shawl  goats  ?  The  English 
have  not  succeeded  in  naturalizing  this  Indian  animal  to 
their  own  climate.     A  single  goat  was  brought  to  England, 

•  From  Billiotheque  Britanrnquff  voL  xxix. 

Vol.  24.  No.  94.  3/arcA  1806.       G  tut 
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(iitd  almoat  tmincdiAU'ly  on  its  srriv 

vvvt-r,   nny    liavc    been    made   witho 

■  experience  in  alitfp  makes  nit  utiw 

ihu  inipi-igibility  of  naturalizing  a  I: 

tc.     Uiit  ii  ta  an  enleT{>nsc  for  a  prin 

rt  must  be  brouglu  tVom  tlie  iiiutinui 

re  wijulil  be  many  dilTicijItica  lo  Burmou 

eiiiieji.     It  is  a  problcni  wliich  I  «il)in 

!i."    .Inctging,  as  yon  do,  that  lliu  difl 

latB  fiom  ■niibct  would  be  in  fact  losx 

^iHit  obt^iinin^r  information  if  there  was 

1.1111  Inoplc  to  which  ibis  animal  was 

ny  object  in  a  note  which  I  sent  on  U 

'.  WaUenboiirgh,  wlio  passeJinaiiy  y 

Iple  when  employed  In  tlie  Imperial  l<c 

le  chancery  at  Vienna,  and  who  )9 

niruagcK  and  commeieial  affair*  of  thol 

■*s  lo  coititnuntcAtc  to  uic  ihe  4f 

iv-ed,  and  to  allow  me  lo  make  «lul 

"  Mi:  Ct/giasar  de  Svphiahj  la  Mr  A 

'  AIihmiLih  during  my  slay  of  some 

ki]  niy.-i:lf  in  coliceting  all  |H)5sible  inl 

iln'  !Ti;iniifiicliireiif  Caulicnii  re  shawls, 

I  I'.ds-iblc,  1(1  obtain  sonic  further  informi 

liant  lately  arrived  here,  that  I  migh 

,-clI  from  you.     The  animals  whose 

cniire  shawls  are  nut  ffoMs,  but  shei 

e  of  305  conak^  (days'  journeys)  b( 

v.htrL-  lliey  arc  found,  and  Baijdad. 

.ig  a  couple  of  pairs  iif  those  sheep, 

to  make  a  purchase  of  twenty  pairs  1 

han^^e  of  cliniaif,  and  the  length  of 

d.inoiirous  to  them.     It  would  be  n 

(.■oiilidL-nual  person  to  make  [his  purcha 

aiiinuls  liither;  and  he  could  scarcel) 

yciir-i,    owing  to    ihe  mode  nf  trnv 

\\n  Ui.ii  tliese  journeys  ate  made  w 
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luels ;  and  the  same  camels  that  leave  this  place  do  not  go 
on  to  Bagdad,  these  caravans  being  bound  only  from  one 
town  to  another;  so  that  he  is  often  obliged  to  wait  on  his 
journey  till  another  caravan  is  ready  to  set  off.  The  khans 
or  chieftains  of  these  countries  are  also  frequently  at  war 
with  each  other ;  and  the  traveller  may  be  sometimes  shut 
up  six  months,  or  a  year,  in  some  town,  from  which  he  dares 
not  attempt  to  stir. — Such  are  the  reasons  of  the  journey 
being  so  tedious. 

"  It  is  impossible  to  bring  the  sheep  in  question  in  any  other 
way  than  by  these  caravans  of  camels,  by  putting  a  pair  in 
panniers  upon  t^ch  camel.  This  would  cost  at  least  1500 
piastres  for  the  hire  of  the  camels;  besides,  at  least,  151K) 
more,  to  pay  the  confidential  person  employed  to  purchase 
and  convey  them :  and  besides  all  this,  it  would  be  still  ne- 
cessary to  hire  three  or  four  persons  to  take  charge  of  those 
animals  during  a  long  journey. 

'  *^  It  is  questionable,  however,  how  far  one  could  count  on 
the  fidelity  of  this  description  of  people  ;  for  they  are  often 
tempted  by  the  love  of  gain,  instead  of  fulfilling  their  com- 
mission, to  stop  in  those  distant  countries,  where  one  can 
only  hear  of  them  once  a  year,  and  speculate  with  the  mo- 
ney which  has  been  advanced  to  them.  \Vc  have  experi- 
enced this  ourselves.  Twelve  years  ago  we  intrusted  30,000 
piastres  to  a  factor  who  went  to  get  shawls  manufactured  for 
us  at  Cachemire ;  and  we  are  still  wailing  his  return  :  in  the  , 
mean  time  he  is  amusing  himself  with  speculations  at  our 
expense. 

**  Thus,  setting  aside  these  inconveniences,  it  would  be  ne- 
cessary to  calculate  on  an  expense  of  more  than  50,000  piastres, 
without  the  certainty,  even  if  the  object  were  attained,  of 
saving  a  couple  of  pairs  of  the  ^heep.  Their  food  is  her- 
bage; but,  as  they  have  to  pass  through  deserts,  it  would  be 
necessary  to  have  always  sufficient  quantities  in  store ;  and 
this  would  require  still  more  camels  for  its  carriage,  which 
must,  of  course,  augment  the  expense. 

*^  If  the  person  who  desires  to  have  two  or  three  pairs  of 
these  animals,  wishes  them  as  curi(»siiies,  he  must  risk 
50^000  piastres ;  but  if  it  be  for  the  purpose  of  multiplying 

G  2  the 
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Ibrm]  in  Europe,  anil  obUinin^  their  flc 

iclure  of  vhawli  like  iboM  of  C-acbonin 

i  tuccFcd  ;il  all.    'iTic  cbuigc  of  crtitiKU: 

^ly  ilctmuratc  the   flen;e.      Bciidet, 

I  would  be  impoaiilili;  lo  iiuiutc  ibc  si 

ITicir  goodncM,  il)drcUstkit]r,lhc  li 

n,  are  owing  to  lh«  walw  of  the  riw 

lugh  the  city  {  and  tlw  same  «ba«U,  wbe 

ivrr  filtccn  tnilR  further  dovrn,  Aa  i 

:  good  <)uali(iu :   iIm  diflcruice  u  ine 

I  lo  ihc  fcding  *nd  sight.     It  iranM  t 

')  be^iaw  w  much  espcnM  (m  this  obje 

I  Such,  tir,  is  the  belt  mfonnalian  1  c 

|iubj«i:t  ftf  j-Qtir  inqtiitiM ;  lam  •orty 

Ic  more  fiTourable.    Wiib  rnpeci,  I  ud 

"  (Signnd)      Cooiasar  e 

ftl!  ihcsc  ^tuiailijuatify  the  opinion  yoa  li 

1  great  difficulty  of  the  Bntcrpriic     fl 

a  gav'tmrriCTil,  or  a  rich  compu^ 

If  such  iaFartnation  could  be  li 

ItlJ  rejoice  to  hai-7  communicated  it. 

Whc  autliority  of  some  iravellera,  in  soon 

Whilliiyjnr  lirilanniqiie,  that  tlie  animal 

iL'cortling  to  the  preceding  leittf  it  is 

e  right  ?     Jf  it  be  Mr.  Cogiasar  de  S 

-,  a  great  cncoiiragenicnt  lo  continu 

L:liornuon  of  wools,  and  ihe  imitati 

':sti- tat  ions  of  M.  Pii'et  on  the  prem 

I  li  in  the  valleys  and  on  the  moimtain: 

I  llio  animal  lives  which  fiirnishL-s  mate 

lure-  uf  Cacheniire  shawls.   Tht  distal 

cy  ca^iM-ard  from  Cachemire  to  the 

miui.    (Sec  Forsler's  Travels  in  Cach 

lilcd  to  call  this  animal  by  tlis  name  of 

MMr.  Ccis>iiar  Je  Sophiily  h.  acconiinu  to  Mr.  De 
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thority  of  a  passage  taken  from  Turner's  Relation  of  an 
Embassy  to  Thibet,  published  in  1800.  The  English 
ambassador  had  passed  the  Eootan  and  approached  Teshoo 
Lamboo,  the  residence  of  the  lama,  in  the  28th  degree  of 
north  latitude,  before  he  saw  any  herds  of  those  precious 
animals. 

"  The  shawl  goats  feed  in  numerous  herds  on  the  short 
and  scanty  herbage  which  scarcely  covers  those  elevated 
places.  This  animal  is,  perhaps,  the  most  beautiful  of  all 
those  that  compose  the  numerous  family  of  the  goal  kind. 
Their  colour  varies  much.  Some  are  black,  some  white, 
some  bl,ueish,and  others  of  a  tint  a  little  lighter  than  that  of 
a  young  fawn.  This  goat  has  straight  horns^  and  is  shorter 
in  height  than  the  smallest  English  sheep.  The  matter  em- 
ployed for  the  fabrication  of  shawls  is  a  fine  down  which  lies 
close  to  the  skin.  A  long  coarse  hair  covers  this  down,  and 
serves  to  preserve  its  softness." 

Forster,  who  carefully  examined  the  valley  of  Cachemire, 
calls  the  matter  of  which  these  shawls  are  made  wool.  But 
he  never  saw  the  animal;  and  this  expression  no  more  proves 
its  being  the  production  of  a  sheep,  than  the  term  vigonia 
wool  proves  that  the  vigon  is  not  of  the  goat  kind.  We 
know  that  the  camel,  the  paca,  the  glamn,  ihc  vigon,  the 
goat  of  Tauris,  and  one  of  the  varieties  of  the  goats  of  Sy- 
ria, yield,  under  the  long  and  coarse,  hair,  a  down  more  or  less 
fine.  It  is  true  that  there  are  races  of  sheep,  such  as  those 
of  Shetland,  those  of  Iceland,  and  some  parts  of  Sil>eria  and 
Tartary,  which  have  in  like  manner  a  fine  and  soft  down 
under  their  rough  wool.  Thus,  the  animal  of  Thibet  which 
produces  the  precious  niattcr  of  the  shawls  may,  perhaps,  be 
a  sheep.  By  its  dimensions  it  should  belong  rather  to  the 
sheep  than  the  goat  race,  and  it  would  not  be  astonishing 
that  travellers  should  have  made  some  mistake.  Samuel 
Turner  inspires  confidence  in  his  obsen^ations  respecting 
natural  history.  He  appears  accurate  in  all  the  details  re- 
lating to  his  mission.  He  describes  distinctly  all  the  ani- 
mals of  those  high  regions,  and,  in  particular,  the  sheep  of 
the  country.  The  manner  in  which  he  speaks  of  the  flocks 
of  shawl  goats  leaves  no  room  to  doubt  that  he  has  examined 
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the  cold  ?  or  would  this  down  preserve  its  softness,  its  fine- 
ness, its  strength  and  elasticity,  which  constitute  it^  value? 
As  to  the  secret  virtue  of  the  river  which  runs  by  Cyche- 
niire,  and  which  it  loses  fiirtlier  down,  it  may  perh^s  he 
of  that  kind  of  virtue  winch  was  attributed  exclusively  to  the 
little  river  of  the  Gobelins.  In  all  countries,  the  people  who 
have  brought  any  process  of  art  to  perfection  are  inieresteJ 
in  throwing  a  mystery  over  the  operations  to  which  they  owe 
their  success.  If  this  idea  of  obtaining  the  shawl  goats  to 
Europe  be  not  chimerical,  it  is  for  France  to  realize  it, -since 
it  possesses  the  greatest  varielv  of  climatci. — Our  readers  will 
judge  by  this  specimen  of  the  benevolent  activity  of  Dr.  De 
Carro,  whose  success  in  propagating  vaccination  has  only 
increased  his  zeal  for  tiie  advancement  of  useful  knowledge. 


XIX.  An  Essay  on  I  he  Theory  of  mired  Gase^y  and  the 
Slate  of  IVaier  in  (he  Aftncspherc.  By  Mr.  John 
GouGii  ♦. 

PoiTR  essays  appear  in  the  fifth  volume  of  the  Memoirs  of 
the  Literary  and  Philosophical  Society  of  Manchester,  \Oiieh 
contain  nianv  new  ideas  relaline;  to  the  constitution  of  mixed 
gases,  arid  the  *<tate  of  water  in  the  atmosphere.  The  design 
of  these  papers  is  evidently  intended  to  remove  certain  diffi- 
culties which  must  strike  every  man  of  science  who  haj^pens 
to  peruse  M.  de  Luc*s  thc">ry  of  almosj)herieal  vapour.  This 
attempt  has  the  double  reconmiendition  of  ingenuity  and 
novelty;  but  the  lendiii*!;  opinions  of  the  svstcm,  even  in 
its  prcicut  form,  arc  lia!)lc  to  several  objection^,  wliicli  [ 
am  going  to  point  out,  i)eing  generou^'ly  inviied  to  under- 
take the  task  by  the  author  himself.  My  do.ibts  relitive  to 
the  subject  arise  parti V  from  malhemaiical  consideration.',  and 
in  part  from  the  evidenre  of  experiment.  Certainobjectionsof 
the  lirsl  classdispose  me  to  conclude, that  an  aimo^phere  con- 
structed on  Mr.  Dalton's  plan  will  appear  uj.on  examination 
to  be  repugnant  to  the  principles  of  the  mechanical  p!nlo- 
iophy ;  and  a  direct  appeal  to  experiment  has  mcreover  con- 
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disposition  of  the  heterogeneous  particles  be  first  established; 
so  that  the  former  requisite  of  tlie  theory  is  entirely  dependent 
on  the  latter.  After  hdving  acquired  a  distinct  idea  of  a 
fluid  mixture,  composed  of  gases  possessing  separate  equili- 
bria,  we  come  in  the  next  place  to  investigate  the  mechanic 
cal  properties  of  such  a  compound ;  in  the  prosecution  of 
which  inquiry  the  comparative  densities  of  the  constituent 
fluids  must  be  first  determined  In  a  horizontal  plane^  the 
situation  of  which  is  given  in  the  common  space. 

Let  the  figure  FM I N  K V  (Plate  T.  fig.  2.*)  represent  this 
space^  in  which  M  VN  K  is  the  given  plane.  Now  since  every 
point  of  this  plane  may  be  supposed  to  be  at  an  equal  distance 
firom  the  earth's  centre,  the  density  of  every  homogeneous  gas 
supported  by  it  will  be  the  same  in  all  parts  of  it.  Let  the  con- 
stituent fluids  be  denominated  A  and  B ;  also  let  C  denote  the 
compound ;  moreover  let  the  densities  of  A  and  B^  at  P,  be  p 
and^;  let  PX  and  XY  be  two  equal  evanescent  parts  of 
the  line  PV.  Now,  seeing  the  pressure  acting  upon  an 
elastic  fluid  is  as  the  density  of  it,  the  fluxionar)*  increments 
of  p  and  q  are  as  these  quantities ;  but  the  densities  of  A 
and  B,  in  the  point  X,  are  equal  to  the  sums  of />  and  q  united 
to  their  increments  respectively :  let  these  sums  be  called  e 
and  f;  then  e  is  to  y  as  p  is  to  y,  by  composition  of  pro- 
portion :  in  like  manner  \vc  find  the  density  of  A  at  Y  to 
be  to  that  of  B  at  the  same  point  as  e  is  to  f;  f .  e.  as  p  is 
toq;  thence  it  follows,  that  the  fluxionary  increments  of 
the  two  densities  have  universally  the  given  ratio  ofpioq; 
consequently  the  contemporary  fluents,  or  the  densities  them- 
selves, have  the  same  given  ratio :  now  what  has  been  proved 
of  the  two  gases  A  and  B  may  be  extended  to  any  other 
number,  viz.  the  ratios  of  their  densities  on  tlie  same  hori- 
zontal plane  will  be  given. 

The  ratio  of  A,  B,  8cc.  being  found  to  be  constant,  we 
can  proceed  to  investigate  the  proportions  of  the  quantities 
of  matter  contained  in  these  fluids.  Let  D  and  d  be  the 
densities  of  A  and  B  in  the  plane  M  KN  V ;  also  let  W  and 
k;  be  the  quantities  of  matter  of  each  kind  contained  in  the 
variable  space  PJVIKNVj  call  PVt,  and  the  area  of  the 

*  Given  in  our  last  number. 

plane 
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which  are  perfectly  inelastic  in  respect  of  each  other,  the 
panicles  of  A  meeting  with  no  repulsion  from  those  of  B 
fiirther  than  that  repulsion,  which  as  obstacles  in  the  way 
they  may  exert,  would  instantly  recede  from  each  other  as 
far  as  possible  in  their  circumstances,  and  consequently  ar- 
range themselves  just  as  in  a  void  space.  The  preceding  are 
the  words  of  the  author  of  the  thcor\' ;  and  it  is  readily 
granted  that  the  particles  of  su^h  a  heterogeneous  mixture 
would  recede  from  each  other  as  far  as  circumstances  will 
permit ;  the  present  subject  of  inquiry,  then,  brings  the  dis- 
pute to  this  issue — Can  that  arrangement  take  place  amongst 
the  particles  of  two  or  more  gases,  which  will  make  their 
centres  of  gravity  coincide  in  one  point  ?  For  the  separate 
equilibria  of  the  fluids  which  enter  into  the  constitution  of 
the  compound,  will  not  be  established  until  this  arrangement 
be  perfectly  formed.  The  completion  of  this  process  being 
essential  to  the  new  theor)',  the  effect  of  it  has  been,  per- 
haps, too  hastily  inferred  in  the  fourth  proposition  of  Mr. 
Dalton's  first  essav  ;  foY  I  am  sorrv  to  observe  that  the  in- 
ference  is  not  supported  by  demonstration  drawn  from  the 
doctrine  of  mechanics.  It  is  the  business  of  the  present 
essay  to  supply  what  has  been  omitted,  and  to  investigate 
the  consequences  which  must  arise  from  the  collision  of  two 
heterogeneous  gases  differing  in  their  specific  gravities. 

The  existence  of  the  fluid  mixture,  required  by  the  theory, 
has  been  granted  already'  for  the  sake  of  argument ;  and  in 
order  to  continue  the  inquiry  it  must  be  remarked  at  pre- 
sent, that  the  necessary  internal  arrangement  of  the  com- 
pound C,  is  liable  to  be  disturbed  perpetually  by  accidents 
resulting  from  the  course  of  things ;  to  which  course  the 
author  of  the  theory  undoubtedly  wishes  to  accommodate 
his  ideas.  The  preceding  assertion  may  be  cxcmplijled  in 
a  manner  which  is  familiar,  and  may  be  applied  with  case 
to  natural  phenomena :  let  us  suppose,  then,  an  additional 
quantity  of  the  gas  A  to  be  thrown  into  the  pneumatic  ap- 
paratus containing  the  compound  C,  which  was  in  a  state  of 
proper  adjustment  previous  to  this  event.  No  one  will  ima- 
gine that  this  fresh  matter  can  diffuse  itself  through  the  mass 
of  C  with  the  same  expedition  that  the  electric  fluid  shows 
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the  necessity  of  observing  the  law  of  their  specific  gravities, 
just  as  if  the  kindred  particles  of  each  fluid  were  actuated  by 
no  reciprocal  repulsion  nor  any  other  cause  of  re- action. 
The  doctrine  of  gases,  which  are  mutually  inelastic,  is  ren- 
dered indefensible  by  the  preceding  arguments ;  for  the  hy- 
pothesis is  thereby  exposed  to  a  difficulty  which,  the  author 
of  the  theory  justly  remarks,  makes  a  mixture  of  mutually 
repulsive  gases  of  diflferent  specific  gravities  HtL  improbable 
conjecture;  so  that  his  own  objection  ultimately  discounte- 
nances the  leading  opinions  of  that  theory  which  it  induced 
him  to  adopt  in  particular.     At  the  same  time  philosophers 
are  convinced  that  the  atmosphere  is  a  compound  of  gases 
possessing  various  degrees  of  specific  weight ;  they  moreover 
know  that  different  chemical  agents  perpetually  disturb  the 
equilibrium  of  the  compound,  as  some  of  them  constantly 
absorb  while  others  unfold  the  gases  of  which  it  is  com- 
posed.    The  preceding  facts  are  certain ;  consequently  the 
heterogeneous  elements  of  the  atmosphere  must  be  united 
by  a  common  tie,  which  may  be  denominated  a  species  of 
affinity,  at  least  while  our  knowledge  of  the  subject  remains 
in  its  present  imperfect  state.    The  transparency  of  the  great 
body  of  air  surrounding  the  earth,  also  affords  a  strong  argu- 
ment for  the  chemical  union  of  its  component  fluids,  and 
at  the  same  time  discountenances  the  idea  of  the  compound 
being  a  mechanical  mixture  of  any  description  whatever; 
for  when  a  number  of  diaphanous  bodies  of  different  specific 
gravities  are  mixed  together,  they  form  an  aggregate  which 
is  opaque ;  but  the  union  of  the  substances  by  fusion  renders 
the  mass  transparent  in  many  instances.    Now,  as  the  at- 
mosphere is  diaphanous,  we  are  obliged,  by  the  principles 
of  sound  argument,  to  consider  it  in  the  light  of  a  com- 
pound, the  ingredients  of  which  are  united  by  a  chemical 
tie.     Whatever  may  be  the  condition  of  the  clastic  fluids 
which  enter  into  the  composition  of  common  air,  one  thing 
is  certain,  from  a  preceding  paragraph  of  this  essay,  namely, 
no  one  of  them  can  maintain  a  separate  equilibrium  as  long 
as  it  makes  an  individual  of  the  aggregate;  consequently 
each  particle  of  the  compound  must  be  urged  by  a  force  re- 
sulting 
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I  eiiliing  froiii  llie  gencrti  action  of  l^fl 
I  Ktirc  (v:cai)ioncd  by  s  psrticular  mnnbtflj 
On  tiii?  ttccMunt  it  is  impossible  Aw 
I  cominon  air  to  preserve  Lliu  uhu-^iuter  0^ 
iK%,  because  suam  cannot  support  B 
I  unlc»»  it  is  heated  to  Zli  ilcgrecs  oCf 
I  meter:  were  it  then  practicable  to  inbci 
I  with  atmo^fibcn^al  air,  the  sprin"  of  im 
I  it  in  ;in  iiisunt  to  the  ttMe  »t*  a  Itcjuid  -A 
I  which  render*  Oc  Luc'«  iheory  olijcctid 
I  form,  is  not  removed  in  reality  by  ih^ 
I  of  it.  j 

The  theory  nf  mtxctl  gwes  hai  been  t) 
I  hic  on  the  prlnoipIeK  of  the  mechanici 
I  susjiiTl  th^t  pait  of  it  which  relates  la  I 
I  of  vapour  in  the  atnio^pUcrc,  will  prafl 
Iwhui  brought  to  the  lest  nf  experinw 
lall  probability,  supposed  he  had  doncj 
I  of  this  theory  required,  by  inved 
I  separate  equilibria ;  for  noiliing  ninrfl 
I  Eiipport  of  his  opinions,  particularly  a| 
lexistencc  of  uncombiued  vapour  pcrv^)) 
jiilcss  the  statement  of  the  following  < 
]xpbnalLou  of  it,  may  be  rtfi;rri.d  to  thi 
Iccis  of  dry  air,  which  ^re  equal  in  bulk 
IpcratLirc,  be  confined  by  equal  column 
I  tubes  of  equal  bores,  one  of  which  is  « 
Ithe  air,  which  is  thus  exposed  to  wat 
I  than   that  which  is  kept  dry,  providt 
I  augmentations  of  their  temperatures  bi 
Inciucnon  is  thus  explained  on  the  prin 
iThc  vapuur  that  arises  from  the  sides  t. 
(sesses  a  spring  of  its  own  ;  therefore  it 
weight  of'the  mercury  from  the  air,  ar 
Bcxpand  iticlf,  so  as  to  re-adjust  the  eqi 
|to  tills  explanation,  if  /  and  g  represe 
■oUinms  of  dry  ami  moist  air  at  any  ' 
lenuie  the  length  of  a  column  of  luer 
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to  the  pressure  that  confines  the  contents  of  the  tubes ;  and 
if  y*  be  put  for  the  spring  of  vapour  of  the  same  tenij^rature 

Ic 
measured  by  a  column  of  mercury,  we  have  g  =  y,  from 

which  we  also  get  c  =  -^^-y:  the  last  expression  affords^  us 

an  opportunity  of  comparing  the  preceding  explanation,  and 
therefore  the  theory  itself,  with  facts)  for,  according  to  the 
experiments  of  Mr.  Schmidt,  1000  parts  of  dry  air,  at  32 
degrees  of  Fahrenheit,  will  expand  to  1087*11  parts,  by 
being  i:aised  to  59  degrees,  in  contact  with  water;  call  this 
number  g;  according  to  the  same  author,   1000  parts  of 
dry  air  at  32  d^rees  will  expand  to  1053*61  parts,  by  being 
heated  to  59  degrees  in  a  dry  tube:  let  this  number  be  /; 
theng  —  /  =  33*50 :  but  /,  or  the  spring  of  vapour  at  59 
degrees,  is  5Q7,  according  to  Mr.  Dalton;  then^g  :=s  551^ 
164;  hence  c  3=  16' 15  inches;  which  expresses  the  height 
of  the  barometer,  together  with  the  column  of  mercury  con- 
tained in  the  tube.     If  the  temperature  be  stated  at  95  de- 
grees, c  will  amount  to  little  more  than  eight  inches ;  now 
it  is  highly  improbable  that  Mr.  Schmidt  made  his  experi- 
ments when  the  barometer  stood  at  a  height  indicated  by 
either  of  these  numbers.     This  application  of  the  theory  to 
practice  affords  a  prcsun)ptivc  evidence  that  the  principles 
of  it  are  not  altogether  just,  supposing  the  experiments  of 
Mr.  Dalton  and  Mr.  Schmidt  to  be  correct ;  but  a  positive 
proof  of  a  want  of  accuracy  in  these  principles  may  be  ob- 
tained by  introducing  a  small  change  into  the  manner  of 
conducting  the  experiment  made  with  moist  air.     This  al- 
teration consists  in  discarding  the  stopple  of  mercury,  and 
substituting  the  bimple  pressure  of  the  atmosphere  in  the 
room  of  it;  because,  when  tins  substance,  which  is  impene- 
trable to  steam,  has  been  removed,  the  redundant  vapour 
will,  according  to  the  theor)*,  flow  into  the  atmosphere, 
thereby  leaving  the  moist  air  of  tlic  tube  to  follow  the  law 
of  expansion  obsened  by  dry  air.     With  a  view  to  find 
whether  this  be  the  case  or  not,  I  filled  a  bottle  with  run- 
ning water  of  the  temperature  of  59  degrees,  which,  when 
carefully  poured  out  again,  weighed  7794  grains.     The  bot-   . 

tie. 
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I  tie,  h«i iiig  a.  dew  left  Mickiiig  to  ibc  suh 
I  in  water  at  lb«  tcniperaiurc  of  1 86  d« 
I  which  remainc-d  ^bout  an  inch  above  li 
Ivtrcd  with  my  ha»U,  C^re  being  laken 
I  qucntly  iat  an  ioKUul  to  pennit  Uic  va| 

>  eKape.  Afttr  kcepiug  it  in  ihti  < 
J  minutes,  I  j^cured  tlic  tnoiiih  in  the  mag) 
I  and  iaverti'd  it  in  a  quantity  of  the  wi 
I  was  reduced  to  39  decrees ;  in  consecjoql 
lop  16S3  grains  of  water,  Icaring  2  spUl 
Igrains.  If  tbc  experintnit  be  now  inH 
lair  witl  occupy  the  space  of  77^  sueM 
Ipcrattiri;  is  raised  from  3910  IdOdcgM 
Id^ublc  the  expansinn  of  dry  air  in  bke  q 
laccordin^  to  Mr.  Schmidt's  experimenn 

pir  of  59  dcgm-5  will  bccooic  c^ual  tal 
by  being  heated  to  136  iltr^M;  tbCfl 
jprnportiun,  if  lOoo  parts  give  au  vxpanri 
ptam,  617s  pans  givt  only  S30:  but  tl) 
md  6178  is  icas,  which  'a-  nvarly  thftJ 
krpceding^  experiment,  and  othera  whiCa 
tame  kind,  demonstrate  that  moist  aifl 

>  imd.T  like  circiim5lain;es,   and  U 
a  of  uncombincd  clar tn.  vapour  mi; 

fcphcrc.     The  accuracy  of  the  fact  ml 

poubt,  however,  is  removed  by  repcali 

I  50  lons^'  as  my  statement  remains 

iscqiieiiccs  of  it  to  the  theory  in  ques 

Jrovcrtcd  by  argument :   for  if  elastic  v. 

it  does  more  than  merely  enter  the 

■or,  according  to  my  experiment,  it  eni 

V  temperatures,  which  we  know  to  h 

:  heat  nf  the  compound  arises  to  219  1 

convinced  of  the  superior  expansioi 

Beadilv  apply  the  principle  to  certain  inte 

1  parljcular  lo  the  origin  of  tornadoes 

iation  of  the  ljar()meter  in  tempo 

Mr.  Barrow,  an  intelligent  traveller  1 

,  that  the  atmosphere  ia  Cafiraria 
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to  108  or  104  degrees:  this  is  succeeded  by  local  thunder 
storms^  attended  with  heavy  falls  of  rain  and  haii^  as  well  as 
violent  hurricanes.    I  do  not  pretend  to  assign  the  refrige- 
rating cause,  or  the  agent  that  produces  precipitation  in  Uiia 
case ;  I  only  have  to  observe^  that  the  portion  of  air  must 
lose  much  of  its  elasticity,  which  is  siildenly  cooled  to  70 
or  72  degrees,  and  at  the  same  time  parts  with  the  water  it 
held  in  solution.    This  partial  diminution  of  spring  will 
destroy  the  equilibrium  of  the  adjacent  parts  of  the  atmo- 
sphere, and  may  be  supposed  to  produce  the  tornadoes  of 
the  tropical  regions.    Tlie  same  cause  probably  gives  rise 
to  the  fluctuations  of  the  barometer  in  milder  climates ;  for^ 
though  the  changes  of  temperature  are  less  in  the  milder 
than  in  the  hottest  parts  of  the  globe,  the  agents  that  pre* 
cipitate  the  water  of  the  atmosphere  appear  to  act  on  a  mor^ 
extensive  scale,  and  through  a  longer  duration,  in  the  former 
situations  than  they  do  in  the  latter.   Wet  weather  is  neithet 
momentary  nor  local  in  Europe ;  provinces,  and  even  king<» 
doms,  are  deluged  with  rain  for  weeks  together.    The  air^ 
which  discharges  such  an  abundance  of  water,  will  lose  part 
of  its  spring,  according  to  Mr.  Schmidt's  experiments,  even 
when  it  suffers  no  change  of  temperature :  now  it  is  evident 
that  the  equilibrium  cannot  be  restored  in  an  instant,  be- 
cause the  diminished  elasticity  must  be  augmented  in  this 
case  by  currents  of  air  coming  from  remote  places.    The 
diminution  of  spring  in  the  atmosphere  is  shown  by  the 
fall  of  the  barometer,  and  the  subsequent  ascent  of  the  mer- 
cury indicates  the  arrival  of  the  restorative  currents.    Ac- 
cording to  this  explanation  the  barometer  will  rise  slowly 
but  gradually  in  the  centre  of  the  rainy  district,  while  the 
motions  of  it  will  be  more  rapid  and  less  regular  towards 
the  verge  of  the  storm.     High  winds  will  also  prevail  in  wet"* 
seasons,  which  will  blow  towards  the  parts  where  the  elastic 
force  of  the  air  is  least ;  that  is,  where  the  rains  are  most 
abundant. — I  know  not  what  claim  to  originality  is  due  to 
the  foregoing  hints  towards  the  theory  of  the  barometer ;  they 
have,  however,  the  merit  of  being  a  natural  consequence  of 
an  established  hct ;  I  mean  the  great  dilatation  of  air  satu- 
rated With  moisture,  which  must  tmdergo  a  proportionate 
contraction  when  deprived  of  water. 

VoK  M.  1^0.  94.  March  1806.      H  XX«  J» 
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KX.  v4n  axpenmentul  Inquiry  into  the  fi 
and  Calculous  Concrnlions  in  the  HutwB 
Effects  of  Alkaline  and  Add  SulslaM 
mU  of  the  Body,  By  Thomas  Egak,-, 
[Concludtd  from  p.  Se,}  • 
I 
Experiment  XI.    J 

5  children  are  such  frequent  sufTererSf 
besled  ihe  proprieiy  of  ascertaining  whd 
Ifiuence  might  be  weakened  by  the  atlditn 
naif  of  a  calculus,  of  the  uric  acid  let 
Brains,  extracted  by  my  friend  Mr.  B 
■though  under  the  most  unpromising  ci| 
Dexterity  and  success  not  to  be  cxiieeded 
Iwas  suspended  in  a  Uxivium  consistiiu 
bistiiled  water  and  twenty  drops  of  '4 
■partly  aerated),  and  scarce  imparUn| 
3  this  were  added  thirty-six  grains  c^ 
Ifound  adequate  to  sweeten  tt  sufficicntj} 
It'orty-cight  houra  in  a  temperature  vaij 
Bl  00  degrees,  or  a  medium  one  of  74  degt 
weighed,  it  was  found  to  lose  icn  grains 
m,  then,  of  saccharine  matter  c 
may  add  to  the  alkaline  energv. 

Experiment  XII. 

Ten  grains  of  very  pure  crystallized 

were  dissolved  in  four  ounces  of  dist 

Jfiltercd  lixivium  was  suspended  a  frag 

phe  uric  acid  kind,  weighing  sevcnly-tw 

,  for  forty-eight  hours,  on  a  sand-h 

100  degrees  (for  the  fire  was  not 

liight).     Being  taken  out,  dried,  and  w 

3  have  lost  seven  grains  and  a  quartc 

yellowish  green  colour,   different  fn 

lingc  of  the  pure  alkaline  ones.     It  a] 

without  becoming  sweet.    A  quantity 

matter  was  separated,  and  the  dissolvE 
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the  greater  part^  again  precipitated^  upon  the  mixture  cool- 
ings to  the  temperature  of  the  atmosphere. 

Experiment  XIII. 

The  crystallized  carbonate  of  potash,  being  generally  pre- 
scribed in  the  proportion  of  one  drachm  to  four  ounces  of 
uater ;  in  a  similar  mixture  was  suspended  an  entire  cat- 
culu8>  of  a  very  compact,  rough,  and  gritty  appearance^ 
weighing  forty  grains  and  a  quarter.  After  remaining  forty- 
eight  hours  in  the  above  temperature,  it  was  taken  out,  dri^^^ 
and  weighed,  and  found  to  have  lost  three  grains  three  quar- 
ters. Tlie  solution  here  more  highly  coloured  than  in  the  for- 
mer: some  spontaneous  precipitation ;  and  an  immediate  one^ 
on  the  addition  of  a  few  drops  of  weak  marine  acid.  We  then 
find  the  vegetable  alkali  in  the  fullest  state  of  saturation^ 
with  carbonic  acid,  that  we  can  procure  it^  in  the  solid  form^ 
acting  powerfully  on  these  concretions,  when  assisted  by 
degrees  of  temperature  even  much  inferior  to  that  of  the 
human  body. 

Now,  as  to  the  mineral  alkali,  nature  presents  us  with 
similar,  nay,  more  extraordinary  results,  in  the  ipild  mi- 
neral alkaline  impregnation  of  the  waters  of  Carlsbad,  in 
Bohemia.  Here  are  several  springs,  varying  in  temperature 
from  114  degrees  to  that  of  the  Brudcl  at  l65  degrees. 
According  to  Elliot,  they  contain,  in  the  gallon,  of  aerated 
lime  36  grains ;  muriate  of  soda  48 ;  aerated  soda  103;  vi- 
triolated  soda  6  drachms ;  some  minute  proportion  of  iron, 
and  a  considerable  carbonic  acid  impregnation.  But  Klap- 
roth  rates  the  proportion  of  mineral  alkali  still  higher. 

Of  the  lithontriptic  effects  of  these  waters,  Springfield 
gives  us  a  very  surprising  account  indeed :  fouuded,  how- 
ever, upon  numerous  experiments,  instituted  upon  the  spot, 
by  the  immersion  of  many  calculi  in  the  sources  themselves; 
where  they  were  cither  entirely  dissolved,  or  acted  upon  with 
an  energy  that  must  appear  incredible,  if  we  did  not  consider 
the  nature  of  the  menstruum,  its  high  temperature,  and  con- 
stant renewal  by  the  flowiqg  of  the  stream.  Nay,^tbe  urine 
of  patients  who  used  these  waters  for  a  few  days  was  found 
to  possess  powerful  lithontriptic  effects,  as  appeared  by  the 

H  3  immersion 
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I  immeraion  of  many  calculi  in  U.  For  a 
I  highly  interesting  experimenli,  too  nui 
I  here,  I  must  beg  leave  to  rcivr  to  his  T 
I  (lira  Therwarum  Cttrotinarum ,  in  dliW^ 
I  pitr  Aqua  CalcU  v'lvw.  i 

I  From  these  experiments,  as  well  aa» 
I  eflects  of  these  waters,  taken  intemallj 
I  calculous  and  gravelly  paiicnts  who  & 
I  establishes  their  superiority  over  the  i 
I  other  remedies  hitherto  in  use,  not: 
I  oyster-ahell  time  water.  Now,  the  lio) 
Ibonaled,  and  only  kept  in  itolution  by 
I  state,  we  can  be  at  no  loss,  in  those  A 
I  superior  agency  to  the  alkaline  impregr 
I  high  a  temperature.  Klaproth  affirrai 
I  drinks  these  waters,  in  the  usual  qi^ 
I  day?,  takes  of  mild  mineral  alkali  3911 
1  I  drachm  and  1 3  grains ;  which  amoi 
I  and  a  half  per  day,  besides  the  other  41 
I  Doctors  Rutty  and  Smyth,  who  ga^l 
I  from  this  publication,  in  the  Memolf 
I  Philosophical  Society  of  this  city,  (not 
1  Royal  Irish  Acadcmv,  Inil  wiiich,  we  hi 
e  never  published,  and  are  now  dit 
ir  account  bv  tlie  following  query; 
I  kalliie  lixivium  be  contrived  by  art,  t 
I  milar  effects  with  these  waters  ?"  An 
I  taken  place  in  the  instance  of  our  sod 
not  make  a  nearer  approximatioi 
I  above  speciiled  proportion  of  minera 
I  quantity  of  water,  with  the  addition  c 
I  bonic  acid,  and  the  other  saline  ingredie 
oper,  afterwards  healing,  however, 
I  1 60  degrees  ? 

We  find,  then,  the  alkaline  carbons 

I  ratory  of  nature,  as  well  as  in  our  expe 

fiiderable  solvent  powers  upon  these  at 

I  trary  to  what  has  been  hitherto  suppos 
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Experiment  XIV.  % 

Into  a  filtered  solution  of  ten  grains  of  salt  of  tartar,  in 
four  ounces  of  distilled  water^  were  introduced  two  fragments 
of  calculi,  weighing  seventy-four  grains  and  a  quarter*  The 
mixture  was  set  aside  for  forty-eight  hours  in  a  cool  room  | 
temperature  varying  from  47  degrees  at  night,  to  55  degrees 
in  the  day.  After  twelve  hours  it  began  to  be  coloured,  and 
continued  to  be  more  so,  unril  the  temperatare  fell  to  51 
degrees,  when  a  precipitation  took  place,  and  continued 
during  the  night ;  so  that  it  appeared  to  deposit  at  the  tem- 
perature of  47  degrees,  what  was  taken  up  at  degrees  some* 
what  exceeding  51^.  These  fragments,  on  being  taken  out^ 
dried,  and  weighed,  were  found  to  have  lost  three  grains  and 
three  quarters ;  the  laminas  disposed  to  crack,  and  the  strata 
to  separate  and  crumble.  This  weak  liiivium,  then;  ex- 
erted much  energy,  even  in  a  very  low  temperature. 

Experiment  XV. 

A  fi'agment  of  calculus,  weighing  seventeen  grains  three 
quarters,  was  immersed  in  a  lixivium  of  similar  strength ; 
but  now  exposed  to  a  temperature  varying  from  51  degrees 
at  night  to  about  95  degrees  in  the  day.  After  forty-eight 
hours,  it  was  found  to  lose  five  grdns-and  a  half:  a  prodi- 
gious quantity,  when  we  consider  the  small  surface  pre- 
sented by  this  fragment,  weighing  only  seventeen  grains 
three  quarters.  The  solution,  upon  cooling,  became  turbid 
as  before,  and  precipitate  a  large  proportion  of  the  dissolved 
uric  acid. 

Experiment  XVI. 

A  fr^ment  of  calculus,  weighing  forty  grains  three  quar- 
ters, was  immersed  in  four  ounces  of  0oda  water  for  forty- 
eight  hours,  and  exposed  to  a  temperature  varying  from 
55  to  about  100  degrees.  Its  loss  amounted  to  one  grain. 
A  repetition  of  this  experiment  afforded  nearly  the  same  re- 
sult ;  and  demonstrates,  that  though  the  soda,  in  this  super- 
earbonated  state,  still  exerts  some  energy  on  concretions  of 
the  uric  acid  kind,  yet  it  is  but  fieeble ;  and  that  these  waters 
appear  more  capable  of  preventing  their  formation  than  cf- 

H  3  ftcting 
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Bfeclmg  their  solution,  when  they  once  ac 
Islafl.  The  same  fragment,  in  a  simila 
Iwater,  in  the  temperature  of  from  50  1 
|fliistained  no  loss,  after  forty-eight  hou 
ivc  another  proof  of  the  necessity  of  sei 
Bthe  degree  of  lempcraturc  in  all  researche 
But  Jt  may  be  observed,  as  to  the  inlc 
[bstanccs  in  particular,  that  their  effet 
■derably  weakened  upon  their  immcdiale| 
■urine;  a^  ihc  small  quantity  that  caff! 
Inuiit,  in  the  first  place,  neutralize  the . 
l[ihoric  acid  iit  all  urine,  the  baizoic  in' 
Icompose  the  ammoniacal  and  magnesia 
Bof  every  period  uf  life.  It  must  be  aclctti 
lis  panly  counteracted  by  these  circumiti 
Inever  be  overlooked,  and  always  taken  n 
Itica!  application.  Referring  to  Fourcrt 
I  this  subject,  Memoirs  of  the  Nw 
I  Cotmohsances  Cbimiqiiei,  let  us  here  % 
Ithe  test  of  experiment.  ^ 

Experiment  XVlfi 
A  fragment  of  calculus,  weighing' 
]uarter,  of  the  uric  acid  kind,  was  s 
lei^Iit  hour?,    in   an   alkaline  lixivium, 
ccs  and  a  half  of  recent  urine,  ai 
'  weak,   and  partly  aerated,  causti 
Itcmpcraliire  about   74  degrees.     On  b 
I  dried,  it  was  found  to  have  lost  one  g' 
I  considerable  quantity  from  so  small  i 

■  filtered  solution  were  added  a  few  di 
I  acid,  which,  after  a  few  minutes,  preci 
I  stailine  matter  in  a  triple  proportion  o 
I  curs  in  the  natural  state  of  urine, 

From  the  above   experiments,   the] 

■  longer  doubtfid ;  first,  that  pure  limi 
I  pruportion  contained  in  lime  water, 

,n  extreme  state  of  dilution,  in  ten 
I  what  inferior  to  those  of  the  human  s; 
I  eulvtnt  power  on  calculi  of  the  uric  aci 
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the  alkaline  carbonates^  under  similar  circumstances^  are 
possessed  of  similar  powers^  though  in  an  inferior  degree : 
and  thirdly,  that,  by  our  having  ascertained  this  point,  we 
have  removed  a  long  established  error,  substituted  a  disco* 
very  highly  interesting  to  animal  chemistry,  &nd  likely  ta 
be  productive  of  a  more  enlightened  and  successful  practice 
in  the  treatment  of  these  diseases. 

In  these  expectations  we  shall  appear  to  be  the  better 
founded,  when  it  is  considered,  that,  for  want  of  entire  spe- 
cimens (preserved  here  like  the  oriental  bezoars  of  old),  we 
were  obliged  to  operate  upon  fragments  presenting  small 
surfaces  only  to  our  solvents :  that  these  last  were  never 
renewed  during  the  course  of  the  experiments,  which  would 
not  have  occurred  in  their  application  in  the  form  of  injec* 
tions;  as  they  should,  in  that  case,  be  so  often  repeated^ 
and  act,  of  course,  with  renewed  energy :  that,  either  taken 
internally,  or  used  in  form  of  injection,  the  smallest  propor- 
tion of  alkaline  matter,  in  a  great  state  of  dilution,  assisted 
by  the  himian  temperature,  answers  our  purpose;  and  that 
the  temperature  in  our  experiments  was  never  permanent^ 
and  might  be  rated  at  the  medium  one  of  74  degrees. 

Having  now  fulfilled  the  second  object  of  this  essay,  I 
would  no  longer  presume  to  trespass  on  the  indulgence  of 
the  academy,  if  I  were  not  actuated  by  the  sanguine  hope  of 
turning  the  attention  of  my  surgical  friends  to  the  humane 
consideration  of  obviating,  as  much  as  possible,  the  most 
dangerous  of  operations  by  the  prudent  application  of  a  few 
s^fe  solvents  injected  into  the  bladder.  How  far  they  may 
succeed  with  calculi  of  the  uric  acid  kind,  may  be  already 
c6njectured  from  the  preceding  experiments ;  but  with  those 
of  the  next  most  frequent  occurrence  there  is  much  less  diffi- 
culty to  encounter,  and  every  reason  to  hope  for  a  speedy 
and  safe  result.  The  ammoniaco-magnesian  phosphate  is 
partly  soluble  in  water,  highly  so  in  the  carbonic  acid  (as 
we  have  already  seen) ;  and,  consequently,  more  so  in  the 
weakest  possible  acid  impregnations  that  can  be  devised; 
nothing  more  being  necessary  than  the  addition  of  as  many 
drops  only  of  weak  muriatic  acid  as  will  scarce  impart  aa 
acid  taste.    But  as  precept  should,  in  every  instance,  be  ntk 

H  4  much 
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miuch  as  possible  a^sistt-d  by  cspcrimcn 
Jncou  rage  men  t  of  ihe  young  practilioncr 
Ihis  very  soluble  species  the  more  willii 
j§sigtance  to  expect  from  his  professional 
lects  being  only  treated  of  in  Philo&oph 
Memoirs  of  the  Nation^  Intitule,  <tnd  a 
Lhemical  publications,  if  we  except  W 
jme  Water,  to  which  we  would  willing 

Experimenl  XVIII.  i 
An  entire  caleulug,  of  a  reddish,  grittjt 
tally,  proved  to  consist  of  ammoniaot 
khate,  weighing  forty-sis  grains  one  quaff 
lor  forty-eight  hours,  in  a  tnucture  conu 
pf  distilled  water  and  ten  drops  of  weak  1 
being  taken  out,  and  dried,  it  was  fun 
trains  thrve  quarters.  The  mixture  ^ 
bcid  taste,  and  precipitated,  on  the  add 
pf  fixed  alkali,  the  ammoniaco-magnesu 
Jiat  beautiful  crystalline  form  so  acci 
.  Wollasion.  ! 

Wc  may  readily  conceive  how  mucfal 
mounted  to  in  this  case,  in  the  i 
eight  hours,  if  the  menstruum  had  beer 
[under  tlic  regular  influence  of  human  te 

Expcrimcnl  XIX. 
A  fragment  of  the  same  species  with 
Itwelve  grains,  was  immersed,  for  forty- 
lounces  of  distilled  wattr,  without  ad 
1  fiO  to  near  100  dcgrtts.  After  b 
Idried,  it  was  found  to  have  lost  one 
Hbecame  so  friable  as  to  critnible,  and 
Bpitate  with  a  few  drops  of  pure  ammo 
Bcalculus,  therefore,  is  soluble  in  water, 
linfcrior  to  that  of  Ihe  human.  It  is 
lenter  into  a  further  detail  of  expcriniet 
|of  the  mixed  kind,  having  the  uric  ac 
monia,  and  sometimes,  though  rarel] 
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intermixed  in  their  strata.  Suffice  it  to  say^  that  the  very 
dilute  marine  acid  speedily  takes  up  the  earthy  phosphates, 
leaves  the  laminas  of  the  uric  acid  bare  and  distinct,  ready 
to  crumble,  and  of  easy  solution  in  the  weakest  alkaline  Uj(* 
ivia,  and  still  more  so  in  lime  water  :•*-«  most  important 
consideration  in  a  practical  point  of  view. 

It  would  be  trespassing  too  much  on  the  already  tried 
indulgence  of  the  academy,  to  go  further  into  the  detail 
of  the  circumstances  necessary  to  be  attended  to,  and  ac- 
quainted with,  to  ensure  success  in  the  application  of  these 
principles.  These  are  already  tolerably  well  detailed  in  the 
Conaoissances  Chimiques*  To  the  gentlemen  professors  in 
the  school  of  surgery  it  more  particularly  belongs;  and 
from  the  zeal  and  talents  now  in  full  activity  there^  what 
asay  not  be  expected  ?  Created  only  the  other  day,  by  a 
Cleghom,  (a  name  as  deservedly  as  universally  revered ;) 
fostered,  afterwards,  by  the  anxious  care  and  talents  of  Mr, 
Dease ;  we  find  it  already  arrived  at  a  state  of  perfect  matu* 
rity,  and  holding  out  to  the  student  advantages  no  where  to 
be  rivalled,  if  indeed  equalled:  and  that  nothing  maybe 
wanting  to  a  complete  medical  as  well  as  surgical  education^ 
establishing  a  chair  of  botany,  supported  by  the  acknow- 
ledged abilities  of  Dr.  Wade,  both  as  a  botanist  and  teacher. 
From  the  above  experiments  and  observations  we  may  pre* 
sume  to  draw  the  following  conclusions : 

That  acids,  and  acescent  drinks  of  all  kinds,  give  rise  to 
gravelly  and  calcuKus  afiections,  by  causing  a  separation 
and  precipitation  of  the  native  uric  acid  of  urine  within  the 
body.  Tliat  all  acids,  vegetable  or  mineral,  nay,  the  native 
phosphoric  acid  of  urine,  in  excess,  are  equally  productive 
of  this  effect;  the  tartaric,  perhaps,  somewhat  more  so. 
That,  on  the  other  hand,  we  find  lime,  both  the  fixed  al- 
kalies, pure  as  well  as  aerated,  (even  in  the  smallest  pro- 
portions,) serviceable  in  these  disorders,  by  uniting  with, 
and  keeping  in  solution,  this  acid  substance.  That  they 
also,  in  the  smallest  proportions,  and  diluted  state,  exert 
strong  solvent  powers  on  this  acid  in  its  aggrq;ate  form  of 
calculus,  provided  their  action  be  fevoured  by  degrees  of 
temperature  approaching  to  the  human.    That,  under  the 

same 
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^ante  circuinsUnce,  contrary  to  i 
io»ed,  the  carbonated,  stib-c»rbuiuie(i,  i| 
mated,  exert  similar  influence,  though 
vrce.     That  Ilrae,  even  in  the  small  pro 
niself  lo  UB  in  lime  water,  is  a  moat  active  ; 
^Lili  of  the  uric  acid  kind,   and  iu  vane 
s  has  been  long  since  ascertained  by  Why 
brwetght,  it  exceeds  even  the  caustic  alb 
litution  that  the  latter  can  be  applied  t 
Tiat,  finding  four  ounces  of  lime  water, 
Bvo  grains  three  (luartets,  takeup,  ordet 
Biree  quartera  from  a  very  compact  calcu^ 
iiippose  this  may  arise  from  its  acuq 
lating  medium,  its  alGnity  to,  and  cnergjR 
iHng  so  well  known ;  and,  if  so,  may  wt 
mg  IVora  its  power  on  the  mulberry  i 
Brmidable  enemy?    For,  though  it  canncrf 
I  lime,  it  may  the  cementing  medium,i' 
irly  abounds. .  i 

I  For  the  application  of  these  establisbi 
lirposes,  I  must  refer  to  my  surgical  friei 
sessed  of  the  necessary  degree  of  cheii 
Bd  I  am  happy  to  find  this  career  already 
Bend  Mr.  Crampton,  who  ha*  f.nanrcd  t 
dmonary  calculus  in  the  Philosoph 
|d  from  whose  professional  as  well  as  sc 
2very  thing  to  expect  in  fulfilling  {■ 
iin)  his  duties  as  a  teacher. 

tfing  now  endeavoured  to  accomplij 
Ithis  i-ssay,  which  was,  to  establish  exp< 
|ar  and  comprehensive  view  of  the  nati 
,  and  the  jemcdics  employed  to  com! 
Bhcrto  possessed,  I  should  not  have  tre 
time  of  the  academy,  were  it  not  prop 
I  friend  Dr.  Clarke,  thai  it  would  be 
:i  how  far  the  fads  and  notions,  h 
Inay  stand  confirmed  or  contradicted  b; 
■ctical  appliealion  of  them  in  Simps< 
Bil>lisbnient  affording  the  best  and  mosf 
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observation^  of  this  kind^  of  any  in  Europe^  that  of  Lone* 
ville,  perhaps,  excepted. 

The  benefit  of  this  charity  extends  equally  to  the  blind 
and  gouty.     In  the  year  1793  I  found  it  to  contain  thirty* 
two  of  the  latter;  and  since  that  period  thirty-four  have 
been  admitted :  in  all ,  sixty-six  gouty  patients.     Of  these^ 
the  greater  number  have  either  complained  of  gravel,  or 
passed  it  without  any  previous  or  concomitant  inconve- 
nience :  a  circumstance  which  I  had  every  day  occasion  to 
observe,  whilst  attending  to  the  state  of  gouty  urine.  Among 
the  blind  and  gouty,  however,  we  may  count  about  twenty- 
two  as  specifically  more  afBicted,  having  occasionally  com- 
plained of  marked  and  distinct  symptoms  of  this  disorder. 
Of  these,  we  flhd  sixteen  among  the  gouty,  and  ^six  only 
among  the  blind.    Now,  as  the  severity  of  gout  is  uni- 
formly diminished,  nay,  in  many  instances,  the  disease  en- 
tirely removed,  by  a  residence  of  a  few  years  only  in  the 
house,  we  must  expect  to  find  the  same  take  place  with  re- 
spect to  gravel,  to  which  it  is  so  strongly  and  nearly  con- 
nected.   And  this  singular  alleviation  of  both  diseases  we 
can  only  attribute  to  the  influence  of  temperance,  and  the 
manner  of  living,  very  opposite  to  that  of  their  former  ha- 
bits.   The  diet  in  our  house  consists  of  bread  and  milk  for 
breakfast  and  supper;  beef,  or  mutton,  with  table  beer,  for 
dinner;  all  of  the  best  quality,  and  administered  with  the 
greatest  propriety  and  regularity ;  whilst  the  introductiod  of 
ardent  spirits  is  prohibited,  and  sobriety  enforced,  by  tUe 
strict  discipline  of  the  house.     On  the  other  hand,  we  find 
that,  previous  to  their  admission,  they  were  either  addicted 
to  intemperance,  or  in  the  habit,  at  least,  of  muddling  in 
public-houses,  where,  after  a  libation  with  porter,  they  in- 
dulged in  the  free  use  of  acidulated  punch  (the  constant 
nocturnal  practice  of  our  middling  tradesmen  and  shop- 
keepers, who  furnish  the  greatest  proportion  of  our  pa- 
tients) .    The  keeper  of  a  porter-house  of  considerable  re- 
sort informs  me,  that,  to  please  the  generality  of  his  cus- 
tomers, he  finds  it  necessary  to  add  the  juice  of  m  entire 
lemon  to  about  two  quarts  of  punch ;  and  that,  from  this 
circumstance,  he  would  have  experienced  a  considerable  di- 
3  minution 
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n  of  his  profits,  if  he  did  not  occas 

liin  of  tartar,  or  ihc  dilute  sulphuric  acid ; 

p  practice,  in  his  opinion.     Now,  go  iaX 

of  the  pernicious  effects  of  acids  off 

1  many  of  them  refuse  to  make  use  i 

ng  the  summer  months,  through   the 

ait  quality  (as  was  before  observed] 

Led  to  be  the  practice  of  Hewson,  Kheu 

ni,  for  yesrs  back  :  nor  do  our  present 

s,  Siag  and  Cox,  venture  on  it  M  an; 

I  greatest  caution. 

I'll  a  removal,  then,  from  the  former 

I  may  attribute  no  small  share  of  the  al 

ases  which  takea  place  with  us  :  a  prac 

t  cannot  be  too  generally  known.    Bu 

meet : — On  the  slightest  appearance  of  gi 

Connected  with  fcA'er,  or  ioBainmalnry 

liary  system,  our  patients  have  rccoun 

llicine,  the  gravelly  pills  (as  they  ten 

ftsist  of  desiccated  soda,  in  the  most  co 

Ipilal  practice,  as  well  as  most  suited  t( 

Ithis  (as  first  advised  by  Beddoes,)  one 

of  a  fuw  grains  of  cap'icum,  or 

and  the  necessary  quantity  of  hard  s( 

into   twenty  pills.     Of  these,  froir 

,  are  taken  in  the  twenty-four  hou 

icient,   not  only  to  alleviate  or  remove 

to  render  the  interference  of  the 

;ssary.    We  have  had  also  occasi( 

Itral  of  our  patients,  induced  by  their 

carried  these  pilU  about  them,  si 

\va]   recourse  lo  them,  without  much  . 

r  number. 

to  this  practice,  then,  we  would  be  Jis 
J  very  pleasing  and  interesting  considera 
Imany  gravelly  patients,  there  has  not 
)f  ttn  years,  a  single  operation  o 
:  catheter,  even  in  the  hands  of  oi 
J  Mr.  Macklin,  been  able  to  disc 
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occasion  for  it.  We  could  therefore  have  no  opportunity 
of  ascertaining  the  efficacy  of  injections  into  the  bladder^  as 
recommended  by  Whyte,  Fourcroy,  and  myself* 

I  shall  conclude  by  observing,  that  it  would  be  interest* 
ing  to  have  it  in  our  power  to  extend  these  researches  to  th« 
urine  of  those  who  live  habitually  on  different  aliment  and 
drinks,  particularly  of  the  acescent  kind,  as  well  as  to  thai 
of  those  who  drink  waters  with  mineral  alkaline  impregna« 
tions.  But  this  desirable  object  can  be  only  obtained  by  the 
concurrent  exertions  and  attention  of  gentlemen  of  the  fa* 
culty  in  different  countries  and  situations.  In  private  prac* 
tice  it  is  not  to  be  expected ;  for  here,  wherever  experiment 
is  surmised  to  be  the  object,  mistrust  and  suspicion  take 
place  of  professional  confidence.  The  use  of  the  nitric  acid 
in  our  venereal  hospital,  I  hoped,  would  afford  some  useful 
facts  as  to  its  effects  upon  the  saline  contents  of  urine ;  the 
uric  acid  in  particular.  But  I  had  not,  as  yetj  sufficient 
leisure  for  that  inquiry;  nor  could  I,  hitherto,  obtain  the 
urine  of  those  using  it,  with  all  the  circumstances  necessary 
to  enable  me,  at  this  moment,  to  draw  any  direct  conclu- 
sions from  my  examination  of  it.  In  many  instances,  a 
morbid  state  of  the  urinary  system  (the  urethra  in  particular) 
took  place.  Tn  others,  the  combined  effects  of  mercury  in- 
terfered :  and  in  all,  no  certainty  of  its  not  bong  blended 
with  the  urine  of  others  not  using  this  acid.  I  could  not, 
however,  help  observing,  that  the  few  specimens,  sent  to  me, 
agreed  in  one  particular,  viz.  their  exceeding  very  little,  if  at 
all,  the  usual  healthy  standard  of  acidity.  This  circumstance 
must  excite  our  attention  the  more  forcibly,  when  we  con- 
sider, that  two  drachms  of  nitric  acid,  nay,  sometimes  three^ 
diluted  in  the  proportion  of  one  pint  of  water  to  each  drachm 
of  acid,  were  taken  daily ;  whilst,  on  the  other  hand,  a  few 
drops  of  the  acid  elixir  of  vitriol,  or  tincturse  martis  in  sp, 
salis,  nay,  the  weak  vegetable  acids,  and  cream  of  tartar^ 
perseverol  in  for  a  few  days,  impart  an  additional  degree  of 
acidity  to  the  urine.  Would  not  this  observation  (if  founded)  ^ 
conjoined  with  the  easy  decomposable  nature  of  the  acid  it- 
self, and  its  action  on  animal  matter,  induce  us  to  lean  to 
the  opinion  of  those  who  have  already  asserted  (hat  this  acid 

is 
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liArtly  decomposed  in  the  system,  imparts 
i  that,  perhaps,  to  a  degree  capable  of 
kying  its  properties  as  an  acid  ? 
Vnd  it  may  be  here  further  remarked,  in 
Kh  notion,  tlial  those  gentlemen  most  C( 
,  as  well  as  most  capable  of  judging* 
Lbts  of  its  supposed  diuretic  efTectt,  allow 
I  the  necessary  (juantity  of  its  watery  v( 
In,  truly  dcoxygcnated  in  the  system,  w] 
Itailure,  as  a  radical  cure  of  siphylis,  fro 
\\s  with  it  here,  to  other  chronic  discs' 
Lady  done  in  India } 


Exfracl  of  a  Memoir  of  Mctsrs. 
AoeuELiN  Tipoji  Guano,  the  nutural 
f'lulh  Sea  hlartds  near  the  Coast  of  P* 
mke  National  Instititte,    Drau^n  up  by  i 

Imong  the  vast  number  of  objccls  worth 

Inaturalists  which  M-  Humboldt  has  o 

Ted  during  his  late  travels,  guano  is  one  c 

Btance.     In  making  us  acquainted  wiih 

,  one  of  the  principal  resources  of 

ics  he  has  visited,  this  celebrated  i 

ltd  ilie  authors  of  this  memoir  with 

Bfirming  a  discovery  which  they  had  ; 

Jmcnl  of  M.  Humboldt's  return.     Thf 

upon  the  existence  of  uric  acid  in 

3,  crc:iti;d  the  idea  in  Humboldt  that  tl 

islands  on  the  coast  of  Peru  frequentei 

J  of  birds,  might  be  of  the  same  descrij 

Ihemistry  alone  to  decide  the  degree  i 

f  conjecture  is  entitled.    Messrs.  Fourc: 

nderlaken  the  examination  of  this  i 

Bpose  laying  before  our  readers  the  resul 

Inserted  in  the  Memoirs  of  the  Nationa 

•  from  Anitala  dt  Chimit,  vol.  Ni.  \ 
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Brfofe  giTing  an  account  of  the  experiments  made  upon 
guano  in  order  to  discover  its  nature,  it  may  not  be  improper 
to  communicate  M«  Humboldt's  own  opinion,  as  conveyed 
in  a  note  to  the  authors  of  this  memoir* 

^'  Guano  is  found  in  great  abundance  in  the  South  Sea, 
on  the  islands  of  Cbincha,  near  Pisco ;  but  it  exists  also  on 
more  southern  shores  and  islands,  such  as  Ilo,  Iza,  and 
Arica.  The  inhabitants  of  Chancay,  who  make  a  traffic  of 
^ano,  go  and  return  from  the  islands  of  Chincha  in  twenty 
days.  Each  vessel  has  on  board  from  1500  to  SOOO  cubic 
feet.  A  vanega  costs  at  Chancay  14  livres,  at  Anca  \b  livres 
tournois. 

*'  It  lies  in  beds  of  50  or  60  feet  deep,  which  are  wrought 
like  mines  of  iron  ochre.  These  islands  are  inhabited  by  an 
immense  quantity  of  birds,  particularly  of  the  ardea  (the 
heron)  and  the  phcenicopterus  (flamingo)  kinds,  which  al- 
ways pass  the  night  on  shore  \  but  it  requires  a  period  of 
three  centuries  before  their  excrements  increase  to  four  or 
five  lines  in  thickness.  Is  guano  a  production  caused  by 
changes  which  the  globe  has  undergone,  like  coal  or  fossil 
wood  ?  Tlie  fertility  of  the  otherwise  steril  shores  of  Peru 
is  produced  by  the  use  of  this  substance,  which  is  a  staple 
article  of  commerce.  Fifty  small  vessels  called  guaneros  are 
continually  employed  in  searching  for  it,  and  transporting  it 
to  the  main  land ;  and  we  may  perceive  the  smell  of  it  at  a 
quarter  of  a  league's  distance*  The  sailors,  who  are  accus- 
tomed to  this  ammoniacal  odour,  suffer  no  inconvenience 
from  it,  but  it  caused  us  to  sneeze  violently  on  approaching 
it.  For  the  cultivation  of  mace,  in  particular,  it  furnishes  a 
most  excellent  manure.  The  Indians  have  taught  this  me- 
thod to  the  Spaniards.  If  too  much  guano,  however,  is 
thrown  upon  the  mace,  the  root  is  burnt  up,  and  destroyed. 
Guano  is  extremely  acidifiable ;  so  that  here  we  have  a  ma- 
nure of  hydruret  of  azote,  while  other  manures  are  rather 
faydrurets  of  carbon." 

Guano  has  a  reddish  yellow  colour ;  it  is  almost  tasteless, 
but  has  a  strong  smell,  which  resembles  at  once  that  of  castor 
and  valerian.  It  blackens  in  the  fire,  exhaling  a  white  smoke 
and  an  ammoniacal  odour. 

Its 


Memoir  upon  Gum4l 
Its  solubility  in  water,  «nd,  above  a^ 
piined  tbe  method  to  be  taken  in  its  wi 
sivdy  tried  it  by  means  of  water,  pa 
jcid :  each  of  these  trials  gave  occasion 
lihatnomena,  of  which  wc  shall  give  | 
Vlthout  entering  into  the  details^  whicH 
C  for  an  extract.  I 

J  Ten  grammes  of  this  substance,  repeaU 
■nantities  oF  boiling  water,  were  redooei 
The  ley  had  a  reddish  colour,  and  reddens 
1  Submitted  to  distillation  in  B.  M.,  it  t 
■uring  the  whole  operation :   24  hours  a 
lited  a  reddish  yellow  powder,  a  little 
^dour  of  castor ;  and  it  presented  on  its  g 
Bellicle  of  the  same  colour  as  the  precipltl 
n  The  liquor,  filtered  and  evaporated  a  g 
fTis  reduced  to  3  grammes,  still  deposited 
How  pnwder,  like  the  first,  but  1m| 
I  The  yellow  powder  and  the  motheri 
n  solution  were  examined  separately,      j 
The  former  presented  the  following  p 
loncrcte  and  pulverulent  substance,  of  s  b 
e  appearance,  and  of  a  reddish  yellow  c 
Beat,  it  burns  entirely,  and  gives  out  a  si 
Tdour  of  ammonia  and  prussic  acid.    AlH 
Ji  cold  water,  it  is  easily  so  in  warm,  to  \ 
ptes  a  yellowish  colour;  and,  alihought 
,  it  reddens  the  tincture  of  turnsole 
Llutioiis  of  acetate  of  lead  and  of  nitratei 
Lry  in  coloured  flakes,  which  the  mti 
Lmpletely. 

J  This  substance  dissolves  instantly  in 
|hich  it  communicates  a  brown  coloui 
of  ammonia.  Sulphuric  acid,  mi 
lated  alkaline  solution,  yields  a  very  th 
Ite,  and  liberates  a  sharp  smell  similar  t< 
lid. 

I  The  celebrated  authors  of  the  mem 
lese  experiments  that  this  powder  prese 
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dulated  tilt,  formed  from  an  animal  acid,  ammonia^  and  a 
little  lime.  In  short,  very  weak  nitric  acid,  in  which  this 
salt  had  been  macerated  to  detach  its  acid  from  its  bases^ 
yielded,  upon  evaporation^  vapours  of  ammonia  in  abun- 
dance by  the  addition  of  potash,  and  unequivocal  signs  of 
lime  by  the  addition  of  oxalic  acid. 

Freed  from  ammonia  and  lime,  this  substance  is  less  co- 
loured, and  appears  less  soluble  than  before  :  its  solution  in 
boiling  water  deposits  brilliant  ciystals  tolerably  hard,  and 
reddens  more  strongly  turnsole  paper.  It  combines  "with 
potash  easily,  and  without  the  smell  of  ammonia :  all  the 
acids  separate  it  from  potash.  It  blackens  by  heat,  and 
bums  without  leaving  any  residue,  giving  out  a  smell  of 
ammonia  and  prussic  acid.  Its  neutral  combination  with 
ammonia  does  not  precipitate  the  solution  of  sulphate  of 
alumine,  as  the  bonis  tic  acid  does. 

It  results  from  all  these  facts,  1st,  That  the  substance 
extricated  from  guano  by  boiling  water  is  an  acid  partly 
saturated  with  ammonia*  and  a  little  lime :  3d,  That  this 
acid  is  of  an  animal  nature,  since  it  yields  ammonia  and 
prussic  acid  on  being  decomposed  by  (ire :  3d,  lliat  this 
acid,  according  to  all  the  properties  already  indicated,  is 
uric  acid,  and  similar  to  that  of  the  excrements  of  aquatic 
birds :  4th,  That  it  forms  about  the  fourth  part  of  guano. 

The  mother  water  which  deposited  the  powder,  the  pro* 
perties  of  which  are  about  to  be  detailed,  is  very  acid  :  pot- 
ash liberates  from  it  ammonia  in  abundance;  it  therefore  con- 
tains an  ammoniacal  sale :  the  nitrates  of  barytes  and  silver 
announce  the  presence  of  tlie  muriatic  and  sulphuric  salts  in 
it  also :  lime  water  precipitates  from  it  white  flakes,  difficult 
of  solution  in  the  muriatic  acid. 

■  This  precipitate,  occasioned  by  lime  water,  is  evidently- 
formed  of  two  salts :  both  dissolve  in  the  acids  without  ef- 
fervescence :  the  one  is  easilv  dissolved,  without  the  assist- 
ance  of  heat;  the  other  is  dissolved  with  difficulty,  even  by 
the  assistance  of  heat.  The  former  resists  calcination ;  the 
latter  is  decomposed  by  fire,  and  afterwards  dissolves  in  the 
acids  with  effervescence.  The  one  is  phosphate  and  the  other 
oxalate  of  lime. 

Vol.  21.  No.  94,3/arcAl806.       I  The 


Mmoir  up«n  GuarWt 
Tlir  weak  nitric  acid  was  made  use  0) 
'auquelin  with  an  intenlion  of  separa^ 
'ithont  making  them  experience  any  4 
'ved  the  phosphate  of  lime,  without  toii 
iiifi  Ust  salt,  tried  with  a  golutioD  of  d 
leMed  a  precipitate  which  diaaoWed  witij 
-ic  2cid  :  this  solution  evinced  alli 
jitrale  of  lime.  The  acid  separated  fr<H| 
ith  the  potash.  In  short,  the  liquor  pif 
Ts  of  the  oxalate  of  potash.  Lime  watcs 
very  subtle  powder.  Sulphate  of  liiaij 
Ight  flakes,  and  precipitates  were  formtdj 
ilutions  which  precipitate  oxalic  acid,  i 
line  did  not  form  any  precipitate,  as  mjj 
ilh  honislate  of  potash.  . 

The  potash  which  the  illustrioDt  auA 
und  in  the  mother  water  of  guano  a4l 
y  means  of  lime  water,  the  liberatioai 
Key  obtained  by  Ihe  addition  of  pota^ 
r  before  its  decomposition  by  Ume  waW 
Jhat  these  two  alkalies  saturate  the  acti 
liother  walcr  of  guano :  thus  this  mra 
Jontains  oxalates,  phosphates,   sulphatei 
lotash  and  ammonia. 
I  The  five  grammes  and  seven-tenths  r 
lotion  of  the  water  upon  the  ten  grami 
Jiitted  to  the  analysis,  were  tried  by  cau 
bok  i?ight-tehlhs  from  them :  this  alk: 
Lined  nothing  else  than  the  uric  acid^  a 
If  fatty  matter. 

I  The  muriatic  acid,  to  the  action  of  w1 

nes  and  ninc-tentbs  not  attacked  by  pc 

liilted,  did  not  present  upon  analysis 

Ihoiiphate  of  lime,  iron,  and  an  atom  of 

n  The  water,  the  potash,  and  the  muriat 

uployed,  left  no  other  residue  out  of  tei 

n  three  grammes,  and  a  tenth  part  of 

:ogniscd  to  be  a  mixture  of  at  (^uart 

lind. 
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Thi  tremitt  of  this  interestuig  analysis  is;  that  Uie  South 
Sea  manure  is  formed, 

1.  Of  uric' acid,  which  forms  the  fourth  part,  and  which 
ia  partly  saturated  with  ammonia  and  lime, 

9.  Of  oxalic  acid^  partly  saturated  with  ammonia  and  pot- 
ash, 

9.  Of  phosphoric  acid,  combined  with  the  same  bases  and 
with  lime. 

4.  Of  small  quantities  of  sulphates  and  muriates  of  pot- 
ash and  ammonia. 

3.  Of  a  little  fatty  matter. 

6.  Of  sand,  partly  quarts  and  partly  iron. 

The  existence  of  gtiauo  in  the  places  where  such  multU 
tudes  of  birds  assemble,  \he  identity  of  its  nature  with  that 
of  the  excrements  of  aquatic  birds,  necessarily  throw  great 
light  upon  the  origin  of  this  substance. 

Its  analysis  proves  how  well  founded  the  ingenious  natu*» 
ralist  is  in  bis  opinion,  to  whom  we  are  indebted  for  our 
knowledge  of  this  substance,  equally  interesting  to  us  aa 
ufltful  to  the  bhabitaats  of  Peru.  The  analysis,  also,  con* 
firms  the  important  discovery,  which  is  the  happy  fruit  of 
the  researches  of  Fourcroy  and  Vauquelin.  In  short,  it  has 
the  advantage  of  recalling  this  well  known  truth,  that  the 
•eicnccs  mutually  enrich  each  other,  in  aiding  each  othet 
«4tfa  the  various  lights  they  possess ;  and  it  furnishes  a  new 
occasion  to  remark,  that  among  all  the  sciences  none  have  a 
more  immediate  and  more  necessary  connection  than  ehe* 
mistry  and  natural  htstor}\ 


XXII.   Anmlysis  of  Birdlime.     By  M.  Bouillok- 

Lagranob  *. 

I.  Origin  tmd  Mode  of  Preparation. 

JL  HE  substance  termed  birdlime  is  classed  among  (be  im- 
mediate products  of  vegetables.  M.  Fourcroy  is  the  first 
who  regarded  it  as  glutinous :  he  has  placed  it  as  a  species 

e  Frsm  Xh^Afvudet  di  Chimie^  ton.  hri 
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Indcr  tills  general  head  in  his  Sysltui 
Vhimiques,  vol.  vii.  p.  306. 
1  Birdlime,  says  ihis  chemist,  is  prociri 
(fthe  mialetoc  and  ihe  lender  bark  of  t" 
■om  niany  other  trees,  by  maceration  ii 
'.  has  hitherto  examined  this  substan 
Jccuracy,  it  presents  many  points  of  rcsca 
lous  bodies. 

J  With  the  erception  of  what  is  said  in 
tourae  of  Chemistry,  I  know  no  work  in 
p  ihrown  upon  the  nature  of  this  aingiilar^ 
J  M,  Chaptal,  in  his  Elements  of  Chad 
If  its  preparation :    as  the  process  whicl 
lifTcrs  in  nothing  from  that  which  is  i 
Uedica  of  Geoffroy,  and  in  the  Diclio 
Vmare,  [  shall  quote  the  article  reuppct 
If  this  substance : — "  The  anlients  empl 
lie  misletoe  of  the  oak:  they  boiled  the  I 
uised  them,  and  strained  off  the  warin] 
larate  the  seeds  and  skins.     But  we  i 
■mc  procured  from  the  bark  of  the  hotf 
which  is  the  tenderest  and  greenest,  is  mi 
.*cd  to  puiretj'  under  ground;  itisthet 
)  reduce  it  into  a  paste,  which  is  wash* 
J'ater.      This  eubstance  was  considered 
Bmollient  when  applied  externally." 
We  know  also  that  the  misleioe  of  ih 
:m  in  many  pharmaceutical  prepan 
rsal  water,   the  antispasmodic  povi 

J   The  English,  according  to  Geoffroy,  pr 

Irom  the  bark  of  the  holly.  They  boil 
In  water  for  seven  or  eight  hours,  until  it 
It  is  then  formed  into  balls,  which  arc  pi 
1  numerous  layers,  one  above  another, 
loscd;  the  water  being  previously  all 
Ihey  are  suffered  to  remain  to  ferment  am 
pigbt  or  three  weeks,  nntil  they  have  I 
mucilage.     They  are  nest  removed  and  [ 
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till  they  can  be  worked  like  paste ;  after  this  they  are  washed 
in  a  stream  of  water^  and  kneaded  together^  so  as  to  remove 
all  foreign  matters.  The  paste  is  now  deposited  in  earthen 
vessels  for  four  or  five  days,  till  it  throws  up  a  scum  and 
purifies.  It  is  then  put  up  in  proper  vessels,  and  is  ready 
for  sale. 

This  mode  of  preparing  it  is  not  generally  adopted ;  each 
county  has  its  own  process,  and  there  are  even  some  persons 
who  keep  their  method  secret. 

AtNogent-le-Rotron  birdlime  is  prepared  from  the  shreds 
of  the  second  bark  of  the  holly :  it  is  allowed  to  ferment  in 
a  moist  place  for  fifteen  days,  and  then  boiled  in  water^ 
which  is  afterwards  evaporated. 

At  Commercy  and  in  its  vicinity  this  substance  is  pro* 
cured  from  different  shrubs,  as  the  holly,  the  vilmmum  lan^ 
tana,  and  the  misletoe ;  from  every  different  tree^  such  as 
the  apple,  the  pear,  the  lime,  &x:. 

The  best  is  obtained  from  the  prickly  holly,  and  is  of  a 
greenish  colour:  that  which  is  made  from  the  viburnum 
iantana  is  yellowish.  When  tliis  vegetable  is  employed^  they 
uniformly  reject  the  epidermis,  and  use  only  the  second 
bark. 

I  prepared  the  birdlime  which  I  used  in  my  experiments 
from  the  inner  bark  of  the  holly.  On  comparing  it  with 
some  which  was  made  with  great  care,  and  sent  me  from 
Commercy,  I  was  unable  to  discover  any  sensible  difference. 
These  precautions  appeared  to  me  necessary,  that  a  greater 
degjree  of  accuracy  might  be  given  to  the  analysis.  We  well 
know  that  the  birdlime  of  commerce  is  seldom  pure ;  it  is 
often  a  mere  mixture  of  vegetable  and  animal  matter,  and 
often  adulterated  with  turpentine,  oil,  vinegar,  &c.:  it  is 
therefore  absolutely  necessary  to  ascertain  previously  the 
purity  of  this  substance ;  and  the  process  which  I  adopted 
yielded  me  birdlime  of  the  best  quality. 

I  took  the  inner  bark  of  the  holly,  bruised  it  well,  theil 
boiled  it  in  water  about  four  or  five  hours,  and,  having 
thrown  out  the  water,  placed  the  bark  in  earthen  pots  under 
ground:  I  allowed  it  to  remain  there  till  it  putrefied,  or 
lather  became  viscid,  taking  care  to  sprinkle  it  wkb  water 
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from  time  to  time.     When  this  pfl 
vruhed  \\,  so  as  to  rc{no\-e  all  tbreigri 

II.  Chemical  and  Pliyticcl  Pr<^ 

Birdlime  has  a  greenish  eulunrj  4 
gItitinouG,  ropy,  and  tenacious:  its< 
limeed  oil. 

When  spread  upon  a  plate  of  glasM 
time  to  the  air  and  light,  it  dries  and 
this  sttte  it  is  no  longer  viscid  :  whei 
it  may-  be  reduced  to  powder;  it  hitt^ 
itouc  properties,  and  it  cannot  resuat 
of  water.  * 

Birdlime  redden*  the  tinctnre  of  tn 
alone  in  a  poreela'm  cup  it  melts  wM 
^uid ;  it  swells  up  and  fomis  buhblesj 
face  and  then  burst.  Thin  kind  of  I 
tiack  grains,  which  give  il  an  tiReraffi 
ttn  odour  very  similar  to  that  of  the  fl 
peratiire  is  raised.  • 

If  the  birdlime  be  kept  in  Fustofl 
(]uires  a  brownish  colour ;  but  again  < 
ties  on  cooling.  When  placed  upoi 
with  a  flame,  and  emits  an  abundano 

Heated  in  a  cmciblc  of  platina,  H 
crucible  becomes  red.  Its  flame  is  bi 
seven  inches :  it  is  allcnded  with  a  o 
smoke,  which  is  readily  condensed  ' 
chimney.  The  combustion  continue* 
is  removed  from  the  fire.  There  re 
which  is  very  alkaline,  and  partly  soh 
use  of  re-agents  we  ascertain  the  prt 
muriate  of  potash. 

The  portion  which  is  insoluble  in  wi 
the  muriatic  acid,  dissolves  with  effcn 

The  solution  is  copiously  precipit 
ammonia ;  prussiaie  of  potash  produo 
and  with  ammonia  it  lets  tail  a  matt 
ence,  which  is  partly  Soluble  in  caurt 


ftdti  we  should  be  led  to-ttliclvde,  diai  the  ashei  eonUiaf 
besides  the  salts  soluble  ia  waler^  a  quantity  of  the  caibo* 
nates  of  lime  and  alumine^  with  a  little  iron. 

Water  has  very  little  action  upon  birdlime.  When  raised 
to  boilingy  the  matter  does  not  completely  melt ;  it  acquires 
rather  more  fluidity^  but  resumes  its  former  consistence  by 
cooling.  The  water  has  no  colour ;  its  taste  is  nauseous, 
and  then  bitter  s  it  reddens  the  tincture  of  turnsole.  When 
evaporated  to  the  consistence  of  syrup  it  becomes  coloured, 
and  assumes  a  mucilaginous  appearance^  The  admixture  of 
alcohol  separates  this  matter. 

Water,  therefore,  only  dissolves  a  mucilaginous  subataoe^ 
imd  a  little  extractive  matter. 

Caustic  potash,  on  the  other  hand,  has  a  very  diSereol 
action*  Its  concentrated  solution  immediately  forms  with 
birdlime  a  whitish  magma,  which  becomes  brown  by  eva* 
poration :  there  is  at  the  same  time  a  disengagement  of  am^ 
monia. 

The  compound  formed  is  less  viscid :  it  acquires  a  grealcr 
•hardness  by  exposure  to  the  air :  its  odour  and  taste  are  si* 
milar  to  those  of  soap. 

It  is  completdy  sohd>le  in  alcohol,  with  the  exception  of 
a  few  vegetable  remains.  These  solutions  become  mudtf/ 
on  the  addition  of  the  strong  acids,  and  exhibit  the  other 
fih^nomena  which  are  obsenred  in  the  solutions  of  soap. 

The  weaker  acids  soften  birdlime,  and  partly  dissolve  it  i 
but  when  concentrated  they  act  in  a  diflRsrent  manner.  Sul- 
pburic  acid  blackens  and  chars  it:  if  powdered  lime  be 
added  so  as  to  form  a  thick  magma,  a  disengagement  of 
acetic  acid  and  ammonia  takes  place :  there  is  no  doubc 
that,  besides  •the  free  acetic  acid  contained  in  the  birdlime, 
a  new  quantity  is  formed  by  the  action  of  the  sulphuric 
acid. 

The  nitric  acid  has  little  action  in  4he  cold  upon  the  sub- 
stance under  examination ;  but  if  the  temperature  be  raised 
it  becomes  yellow,  melts,  and  as  the  evaporation  proceeds 
the  matter  swells  considerably,  and  a  bard  brittle  mass  re^ 
■lains.  When  submitted  a  second  time  to  the  action  of  the 
nitric  acid,  a  solutioi^is  effected,  and  a  part  of  this  subataooe 

I  4  IS 


^nab/sis  of  Binliiirte.' ' 
[j  converted  into  the  malic  and  oxalic  acidi 
Ihe  evaporation  we  ubtaiti  X  yellow  and  v< 
^hicb  softens  between  the  fingers  like  fl 
me  time  a  degree  of  elasticity,  aniw 


Potash  combines  with  ihi!'  matter, 

r  to  a  brown,  and  tbrms  with  it  a  ini 

Alcohol  dissolves  it  in  part ;  forming^ 

k'hich  loiies  its  transparency  on  the  addi 

If  the  alcohol  be  evaporated  to  drynet 

kmains,  which  haa  no  longer  a  greasy  4fi 

fuses  an  agreeable  odour  when  burnt.     U 

Mnriatic  acid  has  no  action  on  birdliql 

|vhea  healed,  blackens  it.  *4 

Oxymuriatic  acid,  on  tbe  other  hartdtiij 

ind  more  powerful  action  on  this  subM 

Ihe  gas  through  water  contAining  liqnefi 

Shaking  it  in  a  flai<k  along  with  very  slra 

Ihe  following  phfenomena : — the  birdlia 

ftolour,  becoming  white;  it  in  now  iia 

Icparates  into  hard  compact  masses,  M 

Ihem  a  portion  of  the  substance  uaaly 

licie  oxygenaiioii  may  bt  ascribed,  with 

lo  the  difficulty  of  preserving  the  birdlim 

,   and  the  consequent  obstacle  to  lh< 

fteyond  the  external  layer. 

The  characters  of  oxygmaled  birdlii 

e  readily  reduced  to  powder:   sd,  It  is 

rcn  when  heated  :  3d,  It  refuses  to  meli 

■leralure:   4th,  It  does  not  become  yell 

k'hen  subjected  to  the  action  of  the  uitri 

The  acetous  acid  softens  biixllime,  an 

liortion  of  it ;  the  solution  has  a  ycltov 

leOus  ta^te  :  with  the  carbonate  of  potai 

Tipitate  :  when  evaporated  it  yields  a  i 

Properties  ot  a  resin,  but  cannot  be  i 

Bomplete  dryness. 

Sonic  of  the  metallic  oxides  are  n 
leated  with  birdlime.  _ 


AnaJj/sit  of  Birdlime*  la? 

The  8emi-vitreou8  oxide  of  lead  acquircft  a  gray  colour, 
dbsolves,  and  forms  a  kind  of  plaster  with  this  substance.  - 

Boiling  alcohol,  of  forty  degrees  strength,  dissolves  bixd- 
lime :  the  solution  is  clear,  transparent,  and  of  a  yellow  oo« 
lour,  but  as  it  cools  it  becomes  muddy. 

By  the  filter  we  can  separate  from  the  solution  a  yellow 
matter  which  softens  more  readily  than  entire  bildlime,  and 
which  melts  with  a  gentle  heat ;  diffusing  an  odour  very  si- 
milar to  that  of  wax,  which  indeed  it  resembles  in  aU  its 
characters. 

The  filtered  liquor  is  bitter,  nauseous,  and  acid ;  it  lets 
fall  a  precipitate  by  water,  and  leaves  on  evaporation  a  sub- 
stance similar  to  resin. 

Sulphuric  ether  may  be  regarded  as  the  true  solvent  of 
birdlime :  it  acts  upon  this  substance  readily,  divides,  and 
in  the  end  dissolves  it  almost  entirely,  leaving  a  little  vege- 
table matter.  The  liquor  assumes  a  greenish  yellow  colour, 
and  reddens  strongly  the  tincture  of  turnsole.  By  the  addi- 
tion of  a  small  quantity  of  water  it  beconfes  muddy,  and  the 
ether  rises  to  the  surface;  but  if  the  water  be  added  in  suf- 
ficient quantity  to  dissolve  the  ether,  a  layer  of  oil  exactly 
similar  to  the  oil  of  linseed  forms  on  the  surface :  with  the 
semi-vitreous  oxide  of  lead  this  last  forms  a  plaster. 

The  ethereal  solution  yields,  by  evaporation,  a  yellow 
.substance,  which  is  greasy  and  soft  like  wax. 

Conclusion. 

From  what  has  been  now  stated  it  must  be  very  apparent 
that  little  analog)'  exists  between  birdlime  and  glutinous 
matter. 

A  simple  recapitulation  will  suffice  to  point  out  the  proper 
place  which  this  substance  ought  to  occupy  among  the  pro- 
ducts of  vegetables. 

Birdlime  is  viscid  and  elastic :  it  dries  slightly  by  expo- 
sure to  the  air,  and  becomes  brown,  but  never  acquires  the 
brittleness  and  unalterable  properties  of  glue. 

It  melts  in  the  fire,  inflames,  swells  up,  and  bums  with 
a  bright  flame ;  but  does  not  difluse  that  animal  odour  which 
gluten  is  observed  to  do. 

Water 
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Water  does  not  iJissoW?  birdlime, bid 

I  intlcilage,  extractive  iiiaEtrr,  and  acctie^ 

I  auncc  contains. 

Alkalies  dissolve  il,  and  when  coiuM 

I  it  into  a  true  wap.  < 

Weak  acids  soften,  and  iu  part  dissal 

The  concentrated  sulphuric  acid  blad 

Nitric  acid  comnninicatcs  tn  it  a  yd| 

nerts  it  partly  into  the  oxalic  and  malid 

I  resin  and  wax.  < 

T|)e  oxymuriatic  acid  renders  it  whiB 

I  oxygenated  birdHmc.  ] 

Alcohol  h3.i  little  action  on  birdlnn| 

I  the  resin  and  takes  up  the  acid.  ' 

LaEtty,  Sulphuric  ether  dissolves  it«fli 
Birdlime,  therefore,  differs  from  glua4| 

Iticulars ; 

1.  It  contains  3  <]uantity  of  free  acetd 
S.  It  has  very  little  of  xn  xntmtil  u«M 
a.  Both  mucilage  and  extractive  imfe 

I  from  it. 

4.  By  the  action  of  the  nitric  acid  iti 
lliiy  of  resin. 

5.  It  is  soluble  in  ether. 


XXIII.  On  a  vew  Varnish  for  iVow 

MEHT1£R*, 

L  HB  apothecary  of  the  French  militar 

'..  Bompoix,  has  sent  me  some  coffee-( 

lof  which  appeared  at  first  to  arise  from 

kftcrwards  I  discovered  that  they  were 

Lccount  of  the  varnish  which  covered  1 

Knjoys  a  great  reputation,  and  the  com] 

1  profound   secret   in   that  country; 

.  Bompoix  to  use  every  exertion  to 

from  which  it  is  made ;  and  he  at  last  1 

lif  one  of  his  pupils,  whose  intimacy  wi 

*  From  A'iJitlti  de  Chinie,  lo: 
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maim&elocy  pRKurod  him  the  fclh^riag  i«et{>t,  aod  la  ir» 
tide  was  produced  by  Ur  use  of  k  tc^  ia  ^p^itlity  to  tte 
origioal: 
Take  of  linseed  oil  one  pound  and  a  half. 

Amber^  one  pound. 

Pulverized  lithargei  five  ounces. 

Pulverized  minium  (red  lead)  five  ounces. 

Pulverized  white  lead,  five  ounces. 
Boil  the  linseed  oil  in  an  unglazed  vessel ;  make  a  bag  of 
linen  in  which  the  litharge^  minium^  and  white  lead  may  Ua 
contained ;  and  auspend  it^  with  its  contents^  in  the  vessel ; 
taking  care  not  to  allow  it  to  touch  the  bottom*  Continue 
the  ebullition  until  the  oil  begins  to  become  brown ;  then 
take  out  the  bag  with  its  ingredients  and  continue  to  boil 
the  oil,  adding  a  clove  of  clean  garlic ;  and  when  this  it 
dried  up  put  ia  another^  and  so  on  to  the  number  of  six  or 
seven. 

Then  melt  the  amber  in  an  unglazed  eaithcA  vetsd  ia 
the  following  manner^  and  when  melted  pour  it  into  the 
prepared  linseed  oil. 

Mminer  of  melt mg  the  Amber. 

Take  about  two  ounces  of  the  linseed  oil  and  add  it  to 
the  amber,  and  facilitate  its  melting  by  a  strong  fire :  when 
it  is  melted  mix  it  with  the  rest  of  the  linseed  oil  and  boil  the 
whole  two  minutes  ;  then  remove  it  and  strain  it  through  a 
fine  linen  cloth ;  and  when  it  is  cold  put  it  into  a  bottle  and 
stop  it  weU,  in  order  to  prevent  it  from  drying  up. 

Manner  of  using  it. 

Take  the  article  which  you  want  to  varnish,  and  poIiA  it 
well  before  applying  the  varnish,  which  is  to  be  done  in  die 
following  manner: 

Take  lamp  black,  the  varnish  thus  prepared,  and  a  little 
essence  of  turpentine;  nux  them  together,  and  with  a  pencil 
lay  a  coating  upon  the  piece  which  is  to  be  varnished ;  when 
that  coat  is  dry  lay  on  others  to  the  number  of  four ;  and 
when  these  are  dry  also,  place  the  article  in  a  stove  or  fur* 

nace. 
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Dsce,  in  orikr  loilry  il  ei)Urely,  andffll 
pondcrciJ  puniice-sloiic  and  TripoUrit^ 

Marnier  of  preparing  the  Artkh^  ivhic 
It  is  necessary  to  make  use  of  walnul 
tree  wood,  because  these  woods  nro  poi 
are  perfectly  dry  they  will  turn  better 
the  article  is  shaped  to  your  liking  yo 
stove  to  dry,  after  which  wort  it  and 
be  completely  finished,  then  apply 
above  described. 

If  it  is  wanted  to  give  the  dish  a' 
nium,  or  rather  ciiinjbar,  may  be  put  \i 
the  same  may  be  done  with  any  other 
give  to  t!ie  article  varnished, 


i 


XXIV.  Account  of  a  Serks  of  Expiti 
Efffcli  of  Contpression  in  modifying 
By  Sir  James  Hall,  Suit.  F.R.S. 

I.  Anlient  Revolutions  of  the  Mineral  1 

tempts  to  explain  them. — Depindena 
inistrij. — Importance  nj'  llw  Carlon 
Black's  Discover?/  of  Carlouic  Acid  i 
Theuries  depending  on  Fire,  hit  gave 
Hiillon. — Progress  of  the  Author's  J 
thill  Theory. — Experimerfs  u-ilh  Het 
snggesled  to  Dr.  Hiilton  in  1 790.- 
Atilkor  in  1  798. — Speculations  on  wh 
tess  xiere founded. 

Whoever  has  attended  to  the  sir 
tnoimtains,  must  be  convinced  that  our 
existed  in  its  present  slate  ;  but  that  ei 
so  far  at  least  as  our  obser\'ations  read 
and  subverted  by  the  most  violent  revol 

*  fcanTiaaactumsuflktRiniaiSeniiln^ 
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Facts  leading  to  such  striking  conclusions^  however  imper* 
fectly  observed,  could  not  fail  to  awaken  curiosity,  and  give 
rise  to  a  desire  of  tracing  the  history,  and  of  investigating 
the  causes,  of  such  stupendous  events  ;  and  various  attempts 
were  made  in  this  way,  but  with  little  success ;  for,  whils 
discoveries  of  the  utmost  importance  and  accuracy  were 
made  in  astronomy  and  natural  philosophy,  the  systems 
produced  by  the  geologists  were  so  fanciful  and  puerile^  as 
scarcely  to  deserve  a  serious  refutation* 

One  principal  cause  of  this  failure  seems  to  have  lain  in 
the  very  imperfect  state  of  chemistry,  which  has  only  of 
late  years  begun  to  deserve  the  name  of  a  science.  While 
chemistry  was  in  its  infancy,  it  was  impdssible  that 
geology  should  make  any  progress  ;  since  several  of  the 
most  important  circumstances  to  be  accounted  for  by  this 
latter  science  are  admitted  on  all  hands  to  depend  upon  prin- 
ciples of  the  former.  The  consolidation  of  loose  sand  into 
strata  of  solid  rock ;  the  crystalline  arrangement  of  sub- 
stances accompanying  those  strata^  and  blended  with  them 
in  various  modes ;  are  circumstances  of  a  chemical  nature^ 
which  all  those  who  have  attempted  to  frame  theories  of  the 
earth  have  endeavoured  by  chemical  reasonings  to  reconcile 
to  their  hypotheses. 

Fire  and  water,  the  only  agents  in  nature  by  which  stony 
substances  are  produced,  under  our  observation,  were  em- 
ployed by  contending  sects  of  geologists  to  explain  all  the 
phaenomena  of  the  mineral  kingdom. 

But  the  known  properties  of  water  are  quite  repugnant  to 
the  belief  of  its  universal  influence,  since  a  very  great  pro- 
portion of  the  substances  under  consideration  are  insoluble^ 
or  nearly  so,  in  that  fluid  ;  and  since,  if  they  were  all  ex- 
tremely soluble,  the  quantity  of  water  which  is  known  to 
exist,  or  that  could  possibly  exist,  in  our  planet,  would  be 
far  too  small  to  accomplish  the  oflice  assigned  to  it  in  the 
Neptunian  theory*.  On  the  other  hand,  the  known  pro- 
perties of  fire  are  no  less  inadequate  to  the  purpose  ;  for  va- 
rious substances  which  frequently  occur  in  the  mineral  king- 

•  llluitrationt  of  the  Huttonian  Theory,  by  Mr.  Professor  Playfair,  430^ 

iom, 
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iom,  seem,  by  llieir  [iTeteuce,  to  1 
agency;  since  experimcnt»hows,  tb|| 
totally  changed  or  destroyed. 

Under  such  circumstances  the  iiy 
were  enabled,  very  succcssliilly,  to 
their  adversaries,  though  they  could; 
own  ;  and  owing  perhaps  to  this 
and  for  want  of  ai\y  aliemative  to 
men  could  lean,  both  systems  maini 
credit;  and  writers  on  geology 
tort  of  impunity,  in  a  style  of 
which  would  not  have  be«a  to1er«ii 

Of  all  mineral  substances  tbe 
questimiably  the  moat  imporuiit 
limestone  or  marble  it  constitutes  a 
the  solid  mass  of  many  countries, 
»nd  nodules  of  spar  pervades  cveiy 
history  is  thus  interwoven  in  such  a 
mineral  kingdom  at  lai^e,  that  the  i 
theory  muu  very  much  depend  apom 
tion  to  the  various  conditions  of  thil 
Dr.  Black,  by  his  discovery  of  carboqi 
chemical  nature  of  ihi;  carbonate,  no 
be  formed  of  the  chemical  revolutions ' 
edly  undergone. 

This  discovery  was  in  the  first  instai 
posed  action  of  fire;  for  tbe  decompo 
fire  in  every  common  kiln  being  thu»] 
turd  to  ascribe  to  that  same  agent  tl 
stone,  or  of  any  mass  containing  it. 

The  contemplation  of  this  dif&cuU 
view  the  action  of  lire  in  a  manner  pe 
thus  to  form  a  geological  theory,  by  « 
he  has  furnished  the  world  with  the  tl 
the  most  interesting  problems  that  1 
attention  of  men  of  science. 

He  supposed, 

I.  That  heat  has  acted^  at  some  i 
rocks.  ■• 
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II.  That  during  the  «tioa  of  heat  all  these  rocks  (evta 
suah  as  now  appear  at  the  surface)  lay  covered  by  a  superin* 
cumbent  mass,  of  great  weight  and  strength. 

Ill*  That  in  consequence  of  the  combined  action  of  heat 
and  pressure,  effects  were  produced  different  from  those  of 
heat  on  comn\on  occasions  |  in  particular,  that  the  carbonate 
of  lime  was  reduced  to  a  state  of  fusion,  more  or  less  com* 
plete,  without  any  calcination. 

The  essential  and  jc^aracteristic  principle  of  his  theory  is 
thus  comprised  in  the  word  compression ;  and  by  one  bold 
hypothesis,  founded  on  this  principle^  he  undertook  to  meet 
all  the  objections  to  the  action  of  fire,  and  to  account  for  * 
those  circumstances  in  which  minerals  are  found  to  difier 
from  the  usual  products  of  our  furnaces. 

This  system^  however^  involves  so  many  suppositions, 
apparently  in  contradiction  to  common  experience,  which 
meet  us  on  the  very  threshold,  that  most  men  have  hitherto 
been  deterred  from  the  investigation  of  its  principles,  and 
only  a  few  individuals  have  justly  appreciated  its  merits.    Ix 
was  long  before  I  belonged  to  the  latter  class  \  for  I  must 
own  that)  on  reading  Dr.  Hutton's  first  geological  publica* 
tion,  I  was  induced  to  reject  his  system  entirely,  and  should 
probably  have  continued  still  to  do  so,  with  the  great  ma- 
jority of  the  world,  but  for  my  habits  of  intimacy  with  the 
author  j  the  vivacity  and  perspicuity  of  whose  conversation 
formed  a  striking  contrast  to  the  obscurity  of  his  wriUngs* 
I  was  induced  by  that  charm,  and  by  the  numerous  original 
£Bu:ts  which  his  system  had  led  him  to  observe,  to  listen  to 
bis  aiguments  in  favour  of  opinions  which  I  then  looked 
upon  as  visionary.     I  thus  derived  from  his  conversation  the 
same  advantage  which  the  world  has  lately  done  from  the 
publication  of  Mr.  Playfair's  Illustrations ;  and  experienced 
the  same  influence  which  is  now  exerted  by  that  work  on  the 
painds  of  our  most  eminent  men  of  science. 

After  three  years  of  almost  daily  warfare  with  Dr.  Hutton, 
on  the  subject  of  his  theory,  I  began  to  view  his  funda* 
mental  principles  with  less  and  less  repugnance.  There  is  a 
period,  I  believe,  in  all  scientific  investigarions,  when  the 
^njectures  of  genius  oease  to  appear  extravagant,  and  when 
4  wp 
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^n  balance  the  fenility  of  a  prim 
phsnomena  of  natuf«,  agaiiut  its  ii 
thesis :  the  partial  view  which 
perhaps  the  most  attractive  of  an; 
stimulates  the  exenioanof  aa  active 
obscured  some  objects  dissipates  by 
them  to  appear  in  tl>eir  true  coloutt 
distant  prospect  opens  to  our  view,  i 
before. 

Entering  now  seriously  into  the 
lowed  by  Dr.  Huttoo,  I  concaved  tl 
ascribed  by  him  to  coinpression,  ougk 
be  investigated  ;  for  imless  some  goo 
for  believing  that  heal  would  be  modififl 
manner  altcgi^d,  it  \vould  avail  us  liuk 
had  acted  together.     He  rested  his  heliH 
analogy,  and  on  the  satisfactory  soluiiot 
mena  furnished  by  this  suppositioa. 
however,  that  this  principle  was,  sui 
blished  in  a  direct  manner  by  expei 
to  make  the  attempt ;  but  he  always  rej 

I  on  account  of  the  immensity  of  the  as 
operations  he  supposed  to  lie  far  beyon 

I  imitation;  and  he  seemed  to  imagine  th 
must  unctoubtedly  fail,  and  thus  throw  ( 
already  sufficiently  established,  as  he  i 
principles.  I  was  far,  however,  from 
these  arguments;  for,  without  being  abl 

J  artificial  compression  to  which  we  coi 
bonale  would  effectually  prevent  its  cal 
I  maintained,  that  we  had  as  little  pro 
and  that  the  application  of  a  moderate 
■form  all  that  was  hypolhetically  assiii 

I  theory.  On  the  other  hand,  I  conside 
in  practice  to  pay  deference  to  his  opini 
he  had  already  so  nobly  occupied,  ai 
:  remainder  of  his  hfe,  from  the  pro 

I   perimenis  with  compression  which  I  hi 
In  1  "98  I  resumed  the  subject  with 
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of  opinion  that  the  chemical  law  which  forms  the  basis  of 
the  Huttonian  theory  ought,  in  the  first  place,  to  be  investi- 
gated experimentally ;  ill  my  subsequent  reflections  and 
observations  having  tend^  to  confirm  my  idea  of  the  im* 
portance  of  this  pursuit,  without  in  any  degree  rendering  me 
more  apprehensive  as  to  the  result. 

In  the  arrangement  of  the  following  paper  I  shall  first 
confine  myself  to  the  investigation  of  the  chemical  effects  of 
heat  and  compression,  reserving  to  the  concluding  part  the 
application  of  my  results  to  geology.  I  shall  then  appeal  to 
the  volcanos,  and  shall  endeavour  to  vindicate  the  laws  of 
action  assumed  in  the  Huttonian  theory,  by  showing  that 
lavas,  previous  to  their  eruptions,  arc  subject  to  similar 
laws ;  and  that  the  volcanos,  by  their  subterranean  and 
submarine  exertions,  must  produce,  in  our  times,  results 
similar  to  those  ascribed,  in  that  theory,  to  the  former  actioa 
of  fire. 

In  comparing  the  Huttonian  operations  with  those  of  the 
Volcanos,  I  shall  avail  myself  of  some  facts,  brought  to 
light  in  the  course  of  tho  following  investigations,  by  which 
a  precise  limit  is  assigned  to  the  intensity  of  the  heat,  and 
to  the  force  of  compression,  retjuired  to  fulfil  the  condi- 
tions of  Dr.  Hutton's  hypothesis  :  for  according  to  him  the 
power  of  those  agents  was  very  great,  but  quite  indefinite; 
it  was  therefore  impossible  to  compare  their  supposed  effects 
in  any  precise  manner  with  the  pha^nomena  of  nature. 

My  attention  was  almost  exclusively  confined  to  the  car- 
bonate of  lime,  about  which  I  reasoned  as  follows:  the 
carbonic  acid,  when  uncombincd  with  any  uther  bubstance, 
exists  naturally  in  a  gaseous  form  at  the  common  tempera-* 
turc  of  our  atmosphere ;  but  when  in  union  with  lime,  its 
volatility  is  repressed,  in  that  same  iemperature,  by  the  che- 
mical force  of  the  earthy  substance  which  rciains  it  in  a 
solid  form.  When  the  temperature  is  raised  to  a  full  red- 
heat,  the  acid  acquires  a  volntility  by  which  that  force  is 
overcome,  it  ir^capes  from  the  lime,  and  assumes  its  gaseous 
form.  It  is  evident,  thj\t  were  the  attractive  force  of  the 
Ume  increased,  or  the  volatility  ot  the  acid  diminished  by 
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luiy  mcjins,  the  tompound  would  I 
Ijiiglicf  heat  withuui  drcntniiasttioii  ihatfA 
Isutc  of  thmgs.  ^uw  prcsBun^iist|i 
Ithifi  kind  }  for  whcu  a  inecti«nic^(llnreM 
X  at  ihe  acid,  its  volatility  must*,  to  • 
Idiminislied-  Underpressure,  4hen,  (he 
lexpecied  to  remain  unchanged^m  a  heat 
lopen  air)  it  would  have  been  calcinciJi 
laione  can  teach  us  what  compressing  I 
lenable  it  to  rcsisl  any  given  el 
luhat  is  to  be  tiic  result  of  such  an  o 
Icompounds  of  lime  wiili  acids  are  1 
Itory;  the  carbonaic,  when  cou&trainnl 
I  dure  a  proper  heat,  in.-iv  be  is  fii«ible  a 

One  circum'uncc,  dmvcd  from  thf 
linduced  mc  lo  hi<pe  ibat  the  carbonatell 
Innd  indicated  a  precise  point  under  whw 
lio  be  expected.    Nothing  is  more  con 
vith  nodules  of  calcareouE  spar  inclosed 
nc  suppose,  according  to  the  Hutloaj 
Iwhin  and  the  spar  had  been  liquid  togf 
Ikeeping  separate  like  oil  and  water.     J 
liunction  of  these  two,  lo  !ook  for  iiidical 
Ifusibililies  ;  iind  we  lind,  accnrdingly, 
Bof  the  spar   is  generally  globular  and  sfl 
Bio  prove  that,  when  the  whin  becaaie 
Istlll  in  a  liquid  slate  ;  for  had  the  spar 
■  tendency  which  it  shows,  on  all  occas 
Jshool  out  into  prominent  crystals,  won 
linto  the  liquid  \vhin,  according  lo  the 
Icry^tatlizalion,  as  has  happened  with  tl 
Icontained    in    whin,   much    more    ref 
lely,  a'.i^ite,  fclspar,  &c.,  all  of  wh 
Jill  the  liquid  whin,  have  assumed  their 
Bperfcct  regularity.     From  this  I  cone! 
lin  cnngcalcd,    which  most  have  hi 
°  of  Wedgwood,    llie  spar  was  stil' 
Itxpuclcd,  if  I  could  compel  the  carbo 
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^if^  without  deconiposition^  that  it  would  enter  into  fuMon. 
The  sequd  will  show  that  this  conjecture  was  not  without 
foundation. 

I  shall  now  enter  upon  the  description  of  those  expert* 
ments,  the  result  of  which  I  had  the  honour  to  lay  before 
this  society  on  the  30th  of  August  last  (1804)  ;  fiiUy  aware 
how  difficult  it  is^  in  giving  an  account  of  above  five  hun- 
dred experimqpts,  all  tending  to  one  point,  but  differing 
much  froth  each  other  in  various  particulars,  to  steer  be- 
tween the  opposite  faults  of  prolixity  and  barrenness.  My 
object  shall  be  to  describe,  as  shortly  as  possible,  all 
the  methods  followed,  so  as  to  enable  any  chemist  to  repeat 
the  experiments;  and  to  dwell  particularly  on  such  cir- 
cumstances only  as  seem  to  lead  to  conclusions  of  im- 
portance. 

The  result  being  already  knowUj  I  consider  the  account  I 
am  about  to  give  of  the  execution  of  these  experiments,  as 
addressed  to  those  who  take  a  particular  interest  in  the  pro*- 
gress  of  chemical  operations : — in  the  eyes  of  such  gentlemen 
i  trust  that  none  of  the  details  into  which  I  must  enter  will 
appear  superfluous*. 

.  Principle  of  Execution  vpon  nhich  the  following  Expe^ 
riments  were  conducted. —  llxpcrimefits  iiith  Gun-Barrels 
filled  with  baked  Clay,  and  welded  at  the  Muzzle, — Me^ 
tliod  with  the  Fusible  Metal. — Remarkable  Effects  qf  its 
Expansion. — Necessity  of  introducing  Air. — Results  oA- 
taincd. 

When  1  first  undertook  to  make  experiments  with  heat 
acting  under  compression,  I  employed  myself  in  contriving 
various  devices  of  screws,  of  bolts,  and  of  lids,  so  adjusted^ 
I  hoped,  as  to  confine  all  elastic  substances ;  and  perhaps 
some  of  them  might  have  answered.  But  I  laid  aside  all 
such  devices,  in  favour  of  one  which  occurred  to  me  in 
January  1798 ;  which,  by  its  simplicity,  was  of  easy  appli- 
cation in  all  cases,  and  accomplished  all  that  could  be  done 
by  any  device,  since  it  secured  perfect  strength  and  tight- 
ness to  the  utmost  that  the  vessels  employed  could  bear, 
whether  formed  of  metallic  or  earthy  substance.    The  device 

K  2  ^  depends 


ZfftiU  of  Heal  nwdifiad  ly  < 

Lends  upon  the  follnwing  general  view  :   li 

>  tube  or  barrel  (AD,  fig.  1.  I'latc  IV.)  cl 

a  open  at  ihe  otlicr,  ol'  one  fool  or  more 

Uent,  thai  by  introducing  one  euU  iuto  a  t 
nty  to  it  aa  great  heat  as  atl  can  prwluee, 

i  is  kept  coo),  or.  if  necessary^ exposed  t 
lihvn  tiic  mib^taiv.'!;  which  we  HMU lo  snl^ 
licd  action  of  hcai  and  prcMuit  be  intra 
§ecli  or  closed  eml  of  the  barrd  (C  D),  w 

t  be  filled  Willi  some  refractory  subsuucc 
■ply  spiice  .11  ibi:  nnixzlt;  (AB),  we  can  s 
lizale,  while  the  ba-ech  containing  ifae  k 
mm  is  kept  cool,  and  thut  clme  the  bar] 
Imeruus  modcn  which  heat  affords,  fron 
|n  to  the  melting  of  M-aling-waj.    Thiitj 

scd,  and  the  biceeh  put  uito  the  fumac 

l'.:ired  intensity  may  Ik  applied  tu  tbc  si 
Knt,  now  in  a  slate  of  coasirainE. 

Vly  first  appli^'ation  of  ihin  iKbemc  vras 

mmoQ  gun-barrel,  cut  oS  at  the  tuucU- 

y  strongly  at  the  breech  by  means  of  a  p 

ll  inlrodiiccd  the  curbonatc,  previously 

T-tridge  of  paper  or  paslcboaid,  in  order  i 

t  iron,  by  which,  in  some  former  tria 

jicrinient  hnd  been  contaminated  throu 

lion  6f  heat.     I  then  rammed  tlic  rest  o 

tiidcd  clay,  previour-lv  baked  in  a  stron 

■•:  muzzle  closed,  like  the  breech,  by  a  pi 

■on  it  in  a  coniinon  fnrge;  the  rest  of 

Ipt  cold  during  this  operation  by  meai 

e  breech  of  the  barrel  waa  then    iiitrot 

ij  a  common  muffle,   heated  to  about  2 

p  the  muzzle  a  rope  was  fixed  in  such  : 
re!  could  be  withdrawn  without  dangi 
1*.     I  likcwiae,  about  thid  lime,  clo 


iiion  ihc  impnrlnnre  of  thi-  prccai 
ciilly  inirtidiimii  n  coosiHcralilp  qun 
D  eiinlDiiito  l()tit  iilice,  btfoK  ih:  i 
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the  barrel  by  means  of  a  plug  fixed  by  solder  only  ;  which 
method  had  this  peculiar  advantage^  that  I  could  shut  and 
open  the  barrel  without  having  recourse  to  a  worknsaa.  In 
these  trials,  though  many  barrels  yielded  to  the  expansive 
force,  others  resisted  it,  and  aflforded  some  results  that  were 
in  the  highest  degree  encouraging,  and  even  satisfactory, 
could  they  have  J)een  obtained  with  certainty  on  repetition 
of  the  pmcess.  In  many  <^t'  them  chalk,  or  common  lime- 
stone previously  pulverised^  was  agglutinated  into  a  8t«ny 
mass,  which  required  a  smart  blow  of  a  hammer  to  break  it, 
and  felt  under  the  knife  like  a  common  limestone ;  at  the 
same  time  the  substance,  when  thrown  into  nitric  acid,  dis* 
solved  entirely  with  violent  effervescence. 

In  one  of  these  experiments,  owing  to  the  action  of  heat 
on  the  cartridge  of  paper,  the  baked  clay,  which  had  been 
used  to  fill  the  barrel,  was  stained  black  throughout,  to  the 
distance  of  two-thirds  of  the  length  of  the  barrel  from  its 
breech.  This  circumstance  is  of  importance,  by  showings 
that  though  all  is  tight  at  the  muzzle,  a  protrusion  may  take 
place  along  the  barrel,  greatly  to  the  detriment  of  complete 
compression  :  and,  at  the  same  time,  it  illustrates  what 
has  happened  occasionally  in  nature,  where  the  bituminous 
matter  seems  to  have  been  driven  by  superior  local  beat  from 
one  part  of  a  coaly  bed,  though  retained  in  others,  under  the 
same  compression  ;  the  bitumen  so  driven  off  being  found, 
in  other  cases,  to  pervade  and  tinge  beds  of  slate  and  of 
t>andstone. 

I  was  employed  in  this  pursuit  in  spring  1800,  when  an 
event  of  importance  interrupted  my  experiments  for  about  a 
year.    But  I  resumed  them  in  March  1801,  with  many  new 

by  which  part  of  the  barrel  was  spread  out  to  a  flat  pbte,  and  the  furnace 
v/R%  blown  to  pieces.  Dr.  Kennedy,  who  happened  to  be  present  on  this 
occasion,  observed,  that  notwithstanding  thi«  accident,  the  time  might  come 
when  we  should  employ  water  in  these  experiments  to  assist  the  force  of 
cinnpressfon.  I  have  since  made  great  use  of  this  valuable  suggestion:  but  h« 
scarcely  lived,  ala« !  to  <«c  its  appIicAtiun ;  fur  my  first  success  in  this  way 
took  place  during  his  last  illnc&s. — I  have  been  exposed  to  no  rikkrn  any  other 
experiment  with  iron  barrels;  matters  being  so  arranged  that  the  strain 
against  them  has  only  commenced  in  a  red  heat,  in  Which  the  metal  has  been 
•o  far  softened  as  to  yield  by  bceratlon  like  a  piece  of  leather. 

K  3  plans 


Effixtj  ^  Heat  miilfitid  hg  Com^ 
plan*  of  cxcculion,  and  with  contidcnH 
BpparatU!!.  A 

In  the  course  of  my  firsiirialE,  ihe  I 
|exccution  had  occurrrd  to  cue,  which  1 1 
:e.     h  \i  well  known  to  chbinUtt 
boiiilion  of  different  mcials*  produces  »| 
piBtoraeltin  t!ie  heat  of  bi)iUne>walM 
\  advantage,  hoth  in  point  of  aM 
might  be  gained  in  these  exiKriroenUf 
metal  for  the  haked  tiay  above  mentioBJ 
cing  the  carhouate  inlo  the  breech  oi 
Jllc  mclal,  in  a  liquid  eiiaic,  might  be  pa 
Ithc  harrci  to  its  brim  :  that  wheti  ttic  Oil 
kecoine  Eohd,  the  breech  might,  as  tMJ 
■nto  a  mufHe,  and  exposed  to  any  rcqoU 
muzule  was  carefully  kept  cold.     In  thitf 
Itlii;  fusible  metal  being  melted  but  whaV 
■he  rest,  continuing  in  a  solid  state,  wfi^ 
bSnc  the  carbonic  acid  :  thai  aAcr  the  H 
[had  ceased,  and  aAer  all  had  been  nllf 
Ipletcly,  the  fusible  metal  might  be  rert 
|[he  barrel,  by  means  of  a  heat  little  aba 
',  and  far  loo  low  to  iiccasion  any  de 
Icarbouale  by  calcination,  liiovii^li  acting  i 
land  then  tiiat  the  subject  of  experiment 
1  out  nf  the  barrel. 
This   scliemc,  with  various   modifica 
Bwhich  practice  has  suggested,  forms  the 
Hollowing  methods. 

In  the  first  trial  a  strikina:  phaenomer 
■cave  rise  lo  the  most  important  of  i 
iHaving  filled  a  pnn-barrt'l  with  the  fu 
lany  earhonatc,  and  having  placed  the  \. 
was  surpris-cd  to  see,  as  the  heat  appro* 
Bliqaid  nietnl  exuding  through  the  iron 
Bniilc  drops  dispersed  all  round  the  barn 
iced  tbif^  exudation  iricreased,  till  at 
in  roiitmued  streams,  and  thebarre 

■   5i^-Iir  pirl!  ot  biemulb,  Cvt  of  lead,  i 
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On  several  occasions  of  the  same  kind,  the  fusible  metal, 
being  forced  through  some  very  minute  aperture  in  the 
barrel,  spouted  from  it  to  the  distance  of  several  yards^  de- 
positing upon  any  substance  opposed  to  the  stream  a  bcait- 
tiful  assemblage  of  fine  wire  exactly  in  the  form  of  wool. 
I  immediately  understood  thit  the  phenomenon  wzs  pro- 
duced by  the  superior  expansion  of  the  liquid  over  the  solid  ^ 
metal,  in  consequence  of  which  the  fusible  metal  was  driven 
through  the  iron  as  water  was  driven  through  silver*  by  me- 
chanical percussion  in  the  Florentine  experiment.  It  oc- 
curred to  me  that  this  might  be  prevented  by  confining  along 
with  the  fusible  metal  a  small  quantity  of  air,  which,  by 
yielding  a  little  to  the  expansion  of  the  liquid,  would  save 
the  barrel.  This  remedy  was  found  to  answer  completely, 
and  was  applied  in  all  the  experiments  made  0t  this  timef. 

I  now  proposed,  in  order  to  Keep  the  carbonate  clean,  to 
inclose  it  in  a  small  vessel ;  and  to  obviate  the  difficulty  of 
removing  the  result  at  the  conclusion  of  tlie  experiment,  I 
further  proposed  to  connect  that  vessel  with  an  iron  ramrod, 

*  Essays  of  Natural  Experiments  made  in  the  Academie  del  Ctmeoto, 
translated  by  Waller,  London,  16R4,  page  117.  The  same  in  Musschen* 
broek*s  Latin  translation,  Lugd.  ^at  17S1.  p  63. 

f  I  found  it  a  matter  of  much  difficulty  to  ascertain  the  proper  quantity 
of  air  which  ought  to  be  thus  inclosed.  When  the  quantity  was  too  great, 
the  result  ^'2i»  injured  by  diminution  of  elasticity,  as  I  shall  have  occaaion 
fully  to  show  hereafter.  When  too  small,  or  when  by  any  accident  the  whole 
of  this  included  air  was  allowed  to  escape,  the  barrel  was  destroyed. 

I  looped  to  ascertain  the  bulk  of  air  necessary  to  give  liberty  to  the  expan- 
sion of  the  liquid  metal,  by  measuring  the  actual  quantity  expelled  by  known 
heats  from  an  open  barrel  filled  with  it.  But  I  was  surprised  to  find  that  the 
quantity  thus  discharged  exceeded  in  bulk  that  of  the  air  which*  in  the  lame 
heats,  I  had  confined  along  with  the  carbonate  and  fusible  metal  in  many 
successful  experiments.  A$  the  expansion  of  the  liquid  does  not  seem  capable 
of  sensible  diminution  by  an  opposing  force,  this  fact  can  only  be  accounted 
for  by  a  distention  of  the  barrel.  In  these  experiments  then  the  expann%'e 
force  of  the  carbonic  acid,  of  the  included  air,  and  of  the  fusible  metal, 
acted  in  combination  against  the  barrel,  and  were  yielded  to  in  part  by  the  • 
distension  of  the  barrel,  and  by  the  condensation  of  the  included  air.  My 
pbject  was  to  increase  the  force  of  :1ns  mutual  action,  by  diminishing  the 
quantity  of  air,  and  by  other  devices  to  be  mentioned  hereafter.  Where  so 
many  forces  were  concerned,  the  laws  of  whose  variations  were  unknown, 
much  precision  could  not  be  expected,  nor  is  it  wonderful  that,  in  attempting 
to  carry  the  compressing  force  to  the  utmost,  1  should  have  destroyed  barrels 
i^uiunierablc, 

K  4  longer 
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longer  thaii  the  band,  by  which  it  t 
Withdrawn  ai  iiltasurc. 

A  small  lube  otgrlaas*,  orofReuiai 
I  quirtci  of  an  inch  in  diameter,  ond^ 
length  {Rg.  Q.  A],  was  halt'  filled  with  f 
JliTif,  rammed  as  hard  as  pn»siblc;  I 
lube!  being  filled  wilh  pounded  !>ilex, 
lurrcd  as  most  likely  to  prevent  the  ii 
lueul  in  iis  liquiil  and  pt;ncirating  w 
Ivas  placed  in  a  fraiuc  or  cradle  of  ir 
*nd  6,)  fixed  lo  the  end  (m)  of  a  rai 
Jvas  I'ram  six  in  three  incite*  in  length, 
Inetcr  an  a  gun-barrel  would  adn>.it  wiilt' 
nosed  oi  two  ctreu1:ir  platcK  oF  iron  (d# 
BdgewiM  in  the  (igiife^),  placed  at  nghl 
Tod,  one  of  lhc?e  pUtcs   {defk)   bcin 

;  {m).    Tlicse  plates  w«w  coiini 
libs  or  flattened  tvirea  of  imn  (dk,  fit, 
Jbrmcd  ihti  cradle  intn  ivluch  the  ttibc  j 
Karbonate,  was  introduced  by  thrutttiiy 
(sunder. '   Along  wilh  the  tube  just  n 
:cd  another  tube  (B)  of  iron  or  porcejil 
Like«  ise,  in  the   cradle,  a  pyromei 

I  luvc  lincc  c^HilaiUtf  used  lubct  of  commnn 

h  roe  fiiiibi'-  for  thii  purpose. 

The  py  linn Pd'r-ptPirr- used  in  iliesc  Pipfiimenlit 

Vc<Le-ii'.7  cnm]irl1cd  mr.  to  umlciiake  thii  laW 

Ji  which  !  tiiv*  aL  rady  >n  {;ir  !MccwJrd  at  to  obU 

■mugh  fsr  fmoi  comptfte,  ai'wtc  iiiv  purpDic  tiill 

rtunrry  of  ciMnpiiting  my  sf  MUti  that  nf  M 

mpprjiiirf^,  in  fiiriuc«  if  great  !;7c  .md  tKaitin^ 

yai  niv  jiiec!  ag''" oi  »»lf  wirh  Pitli  other  ai  hii, 

mpcr  Jlurf  h  indiralpd  hy  a  diiicrerl  dc-^ce  of  At 

^sblcd  to  c^>ii°tnict  a  \Mf.  It}'  wliirli  my  {ilncmii 

t  llif   icimipraturw  mentioned  in  iliii  papw 

ndli-atr.i  \,y  Mr.  Wedgwfuvd's  pl««.     By  1 

ihiiit  ..|'  ttic  only  vel  which  hai  been  sold  to  i 

liin;;  lic.ii  >>f  pure  i'lver  it  indiratcd  tt  the  fla 

!ie  T;iie  Mr.  Wedgwood,  in  his  Tabic  of  Fi 

ai  tr.'k-.fi^  place  at  the  SSth  degree ;  but  I  a 

Ion;  tnu>l  have  been  mide  irilFi  tonit  tft  dilli 
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placed'  in  contact  with  (A)  the  tube  containing  the  car« 
bonate.  These  articles  generally  occupied  the  whole  cradle  { 
when  any  space  remained  it  was  filled  up  by  a  piece  of  chalk 
dressed  for  the  purpose.  (Fig.  4r  represents  the  cradle  filled^ 
as  just  described.) 

Things  being  thus  prepared^  the  gun-barrel,  placed  erect 
with  its  muzzle  upwards,  was  half  filled  with  the  liquid 
Visible  metal,  llie  cradle  was  then  introduced  into  the 
barrel,  an^  plunged  to  the  bottom  of  the  liquid,  so  that  the 
carbonate  was  placed  very  near  the  breech  (as  represented  in 
fig.  bj  the  fusible  metal  standing  at  o).  The  air-tube  (B) 
being  placed  so  as  to  enter  the  liquid  with  its  muaasle  down- 
wards, retained  great  part  of  the  air  it  originally  contained^ 
though  some  of  it  might  be  driven  off  by  the  heat,  so  as  to 
escape  through  the  liquid.  The  metal  being  now  allowed 
to  cool,  and  to  fix  round  the  cradle  and  ramrod,  the  air 
remaining  in  the  air-tube  was  effectually  confined,  and  all 
was  held  iast.  The  barrel  being  then  filled  to  the  brim  with 
fusible  metal,  the  apparatus  was  ready  for  the  application  of 
beat  to  the  breech  (as  shown  in  fig  6). 

In  the  experiments  made  at  this  time,  I  used  a  square 
brick  furnace  (figs.  7  and  8),  having  a  muffle  (rx)  travera- 
ing  it  horizontally  and  open  at  both  ends.  This  muflfe 
being  supported  in  the  middle  by  a  very  slender  prop,  was 
exposed  to  fire  from  below,  .as  well  as  all  round.  The  bar- 
rel was  placed  in  the  muffle,  with  its  breech  in  the  hottest 
part,  and  the  end  next  the  muzzle  projecting  beyond  the 
furnace,  and  surrounded  with  cloths  which  were  drenched 
with  water  from  time  to  time.  (This  arrangement  if 
shown  in  fig.  7*)  In  this  situation  the  fusible  metal  sur- 
rounding the  cradle  being  melted,  the  air  contained  in  the 
air- tube  would  of  course  seek  the  highest  position,  and 
its  first  place  in  the  air-tube  would  be  occupied  by  fusible 
metal.  (In  fig.  C.^  the  new  position  of  the  air  is  shown 
dipq.) 

At  the  conclusion  of  the  experiment  the  metal  was  gene- 
rally removed  by  placing  the  barrel  in  the  transverse  mufflcj 
with  its  muzzle  pointUig  a  little  downwards,  and  so  that  the 
heat  was  applied  first  to  the  muzzle^  and  then  to  the  rest  of 

the 
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e  barrel  in  succession.    (This  operation  is  i 
J  some  of  ihc   first  of  these  e^pehmentl 
■die  by  piungtng  the  barrel  into  healed  bi 
|ution   of  muriate  of  lime,   which  lut 
re  of  250°  of  Fahrenheit  before  it  boils 
:  I  used  a  pan  three  inches  in  diametei 
Jep,  having  a  flat  bftson  at  top  lo  recvive  L' 
iiled  over.     The  method  answered,  but  ^ 
Id  I  laid  it  aside.     I  have  had  occaaioti  tali 
■umc  it  in  some  experiments  in  which 
Icnce  to  open  the  barrel  nith  the  least  poa 
HBy  these  ratthods  I  made  a  great  nurabe 
Itb  results  that  were  highly  interesting  in 
Kiness,  though  their  importance  is  so  mu 
y  subsequent  progress  of  the  invcstigallo 
fcper  to  mention  but  very  few  of  them. 
On  the  3lsl  of  March  laoi   I  ramm« 
Jjnded  chalk  into  a  tube  of  green  bottle- 
In  the  cradle  as  above  described.     A  ] 
liffle  along  with  the  barrel  indicated  33°. 
)05ed  to  heat  during  seventeen  or  eighte 
Ithdrawitig  ibe  cradle,  the  carbonate  was 
hicli  had  visibly  sbniiik  in  bulk,  i 
Ihin  llie  tube  being  accurately  filled  w 
Btcd  the  carbonate  all  over   without  pei 
Ist,  so  that  the  metal  was  easily  removed. 
■  uced  from  forty  to  thirtv-sis  grains.     1 
y  hard,  and  resisted  the  knife  better  thai 
lid  previously  obtained  ;  its  fracture  was 
a  resemblance  to  white  saline  marble; 
a  decided  semitransparency,  a  circu 
,-td  ill  this  result. 
On  the  3d  of  March  of  the  same  year 

I  In  many  of  ihe  following  eipcrimenli  lead  wa 
al,  and  often  vrith  tuccnsi  but  I  lost  mai 
he  heal  required  lo  liqnefy  the  Irait,  appr 
ihat  ii  LI  dilTicult  to  ditengagc  the  cradle  wiib 
-e  bj  whiirh  the  carbonslc  ii  injured.  I  have  fo 
iiiiirl  Thr  rradle  and  a  few  inclinof  ihc  rod  with 
It  rc=i  o(  :hi-  barrel  with  U'ad. 
■1 


Subsiam». possessing  the  Propgrti^of  Tamdn.      155 

experiment,  in  which  a  pyrometer-piece  waft  placed  within 
the  barrel,  and  another  in  the  muffle ;  they  agreed  in  indi« 
eating  83^.   The  mner  tube,  which  was  of  Reaumur's  porce* 
lain,  contained  eighty  grains  of  pounded  chalk,    llie  carbo* 
nate  was  found,  attcr  the  experiment,  to  have  lost  3-^  grains* 
A  thin  rim,  less  than  the  SOth  of  an  inch  in  thickness,  of 
whitish  matter,  appeared  on  the  outside  of  the  mass.     la 
other  respects  the  carbonate  was  in  a  very  perfect  state)  it 
was  of  a  yellowish  colour,  and  had  a  decided  semi-transpa- 
rency and  saline  fracture.    But  what  renders  this  result  of 
the  greatest  value  is,  that  on  breaking  the  mass  a  space  of 
more  than  the  tenth  of  an  inch  square  was  found  to  be  com* 
pletely  crystallized,  having  acquired  the  rhomboidal  fracture 
of  calcareous  spar.     It  was  white  and  opake,  and  presented 
to  the  view  three  sets  of  parallel  plates  which  are  seen  under 
three  difTerent  angles.     This  substance,  owing  to  partial  cal- 
cination and  subsequent  absorption  of  moisture,  had  lost  all 
appearance  of  its  remarkable  properties  in  some  weeks  after 
its  production ;  but  this  appearance  has  since  been  restored 
by  a  fresh  fracture,  and  the  specimen  is  now  well  preserved 
by  being  hermetically  inclosed. 

[To  be  contiouod.] 


XXV.    Additional  Experiments  and  Remarks  on  an  artU 
Jicial  Substance  which  possesses  the  principal  characteristic 
Properties  of  Tannin.     By  Charles  Hatch btt,  Esq. 
F.  R.  S. 

[Concluded  from  p.  6S.] 

5  vii. 

X*  ROM  the  experiments  which  have  been  related,  it  appears, 
that  three  varieties  of  the  artificial  tanning  substance  may  be 
formed,  viz.     « 

1st,  Tbit  which  is  produced  by  the  action  of  nitric  acid 
ppon  any  carbonaceous  substance,  whether  vegetable^  ani- 
pial,  or  mineral. 

2dly,  Tliat  which  is  formed  by  distilling  nitric  acid  from 

common 
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mrnoa  reain,  indigo,  dragan'i  bluodj  ax 
!>st8iic(!S :  and, 

bdiy,  Tlut  which  U  >-iel(led  to  alcoho)  h] 
Imi.  asa  fcctida,  caiupbor,  Sec.,  after  tl 
\n  lur  t'lwi  time  prr.viously  digtited  witfa 
|[J|iDii  ihctc  three  products  I  shall  now 
Irks,  wliich  I  have  hitherto  postponed,  i 
Kount  of  the  cxj)cnineii[s  might  not  be  in 
e  fis»l  variety  is  tli.it  which  ■$  the  ma 
J  from  some  ex)<criiiieitts  whidi  wen  [t 
111  that  100  gr^3  ot  dry  vegcubTc  chin 
'  tanning  auhslance ;  b.tU,  u  it  U  exiicin 
lldy  to  expel  moisturu,  or  even  lbs  wb< 
ieh  hxi  been  cmpluyRl  *,  ap  aUowat 
Ifuur  grains  tuighl  to  be  inulc;  so  that  af 
1  may  cdiwlii Je,  that  lOOgraiinof  vcgeta 

S  or  )  1 7  of  the  dry  taniting  eQbstancc. 

JThe  proportions  of  tbc  con»titnent  pvis 

Save  not  as  j^t  ascertained ;  btit,  I'rooi 

lich  it  it  pnidiiccd,  carboa  is  cvidcoUy  H 

Ihc  predominating  essential  ingredient. 

nTrum  §  III.  experiment  F.  it  al^o  appeal 

m  pans  are  oxygen,  li\  dragtn,  a 

[l-ii  ihe  artificial  tanning  hub^fancc  was  d 

imic  acid  were  obtained,  exclusi' 

hion  of  a  yellow  liquor,  which  stained 

\  retort,  and  which,  from  its  lei^acity  t 

■  anil  alcohol,  appeared  to  be  of  an  oil 

I  had  taken  every  precaution  respe 

icti  had  been  employed,  I  was  at  first  ir 

ahijve  facts  as  almost  positively  demoui 

nl  hydrogen  in  charcoal ;  but  Bpoo 

pon  weighing  Bome  ot  the  circiimsta 

'rniniinn  of  the  artificial  t.mning  snb 

it.  point  very  considerable  doubt;  foi 

!!■  mf'i  (IFcciual  mdhocJ  of  (ipeTling  thf  nilr 
;  suliirancf  lo  powder,  and  repeatedly  evapnn 
1  V.  aiei  trom  h  in  ■  gbM  or  ponduii  Iubii. 
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observed,  that  diluted  nitric  acid  acts  upon  charcoa  more 
efTcctually  in  the  formation  of  the  tanning  substance  than 
when  it  is  employed  in  a  concentrated  state ;  and  it  appears 
therefore  very  probable  that  hydrogen  may  have  been  afforded 
bv  a  portion  of  water  decomposed  during  the  process.  For> 
admitting  that  the  new  compound  (formed  by  the  action  o( 
nitric  acid  upon  charcoal)  may  possess  a  certain  degree  of 
affinity  for  hydrogen,  this,  being  exerted  simuhaneously  with 
the  affinity  for  oxygen  possessed  by  nitrous  gas,  may  (espe- 
cially when  the  last  is  in  a  nascent  state)  effect  a  decompo- 
sition of  a  portion  of  water,  the  hydrogen  of  which  would 
therefore  enter  into  the  composition  of  the  tanning  sub- 
stance, whilst  the  oxygen  would  supply  the^place  of  part  of 
that  which  had  been  taken  from  the  nitric  acid. 

Many  of  the  properties  of  the  tanning  substance  prepared 
from  coal  by  nitric  acid  are  very  remarkable,  particularly 
those  which  have  been  noticed  in  §  III.  experiments  F  and 
G  ;  for  surely  it  is  not  a  little  singular,  that  this  siibstance 
when  burned  should  emit  an  odour  so  very  similar  to  ani- 
mal matter,  notwithstanding  that  the  tanning  substance  had 
been  prepared  from  pure  vegetable  charcoal.  And  again,  in 
experiment  G,  the  portion  which  had  not  been  precipitated 
by  solution  of  isinglass  was,  when  dried,  found  to  possess 
a  strong  vegetable  odour  very  analogous  to  oak  bark,  al- 
though charcoal  is  inodorous,  and  isinglass  very  nearly  so. 

But,  after  all,  the  most  extraordinary  properties  of  this  sub* 
stance  are  certainly  those  which  so  nearly  approach  it  to  the 
vegetable  principle  called  tannin ;  for  it  perfectly  resembles 
this  principle  by  its  solubility  in  water  and  in  alcohol,  by 
its  action  upon  gelatine  and  upon  skin,  by  the  effects  which 
it  produces  upon  metallic  solutions,  upon  those  of  the  earths^ 
and  of  the  alkalis. 

The  sulphuric  and  muriatic  acids  also  affect  the  solutions 
of  it  as  they  do  those  of  tannin ;  and  the  only  marked  dif- 
ference which  as  yet  has  been  found  in  the  characters  of  the 
artificial  substance  and  of  tannin  is,  that  the  former  is  pro- 
duced, whilst  the  varieties  of  the  latter  are  more  or  less  de- 
stroyed by  nitric  acid.  This,  for  the  present  at  least,  must 
draw  a  line  of  separation  between  them;  but  we  must  not 

forgf : , 


s        Expefimenis  and  Jletnat-ks  M 
forget,  thai  even  ilic  varieties  of 
I  the  degree  of  dcitruclibility. 

The  second  variety  of  the  tannir^ 
I  from  a  great  number  of  vegetable  t^ 
I  dragon's  blood,  common  resin,  ficc. 
I  distilling  them  with  nitric  acid.  It  ii 
0  readily  prepared  a«  that  which  waS' 
I  relative  (quantity,  when  compared  will 
employed  to  produce  it,  is  lus. 

As  resin  and  some  of  thu  other  b 
until  they  have  been  repeatedly  treated 
as  during  each  operation  nitrous  gas  i) 
strength  of  the  acid  which  comes 


■  I  i.h;iU  here  venturr  to  ttate  lome  i 
till;  probable  cause  tai  mode  of  (he  fonnMion  ofd 

Mr.  Big^  bai  proved,  thU  liiiular  bu'k*>  v 
Fercnt  leztani,  diOer  at  to  tin  fuantilk*  of  tj 
I  (Pbil.Tr3ni.)T99,p.S5».) 

Mr.  Davyal«>obMrTei,  "tluc  lh«  prli|ti>niiii>t  n{ 
I  in  barVa  vuy  Matidtrablf  aeetrblDg  a*  thilr  «(b  an 
■■  That  in  every  utringenl  bnrk  ihe  interior  whil 
m  lo  the  albuTnum)  contBini  ihe  \aigeu  quantity 
>n  (if  eilractive  tniitw  if  generally  Rreateit  in  tBe' 
]i  the  cpidcmiii  seWoni  futniil.e-.  tiiiii-r  t:mn[n  ir  ( 
Miireovtt  Mr.  Davy  rcmarki,  ■'  that  ihc  while  e 
lively  most  ibuiidant  in  juung  trees  and  hence  t 
me  weight  a  larger  proportion  of  tjiinin  than  ih 
I  [I'liil.  Trans,  1P03,  p.  a64.) 
We  find,  therefore, 
1st,  That  the  proportion  of  isaiiin  :□  the  same  ire 

lldly,  That  tannin  ii  principally  eontalncd  in  the 
iutrrior  white  bark,  which  is  neil  to  the  alburnum  i 

idUy,  That  thejc  while  corliial  Uyen  arc  com] 
in  youog  trees,  and  that  theii  barki  coiifecjuemly  ci 
more  tuaiin  than  the  l»tki  uf  old  trees. 

1  sliall  not  make  auy  remarks  oti  the  first  of  ihcM 
other  (iniilar  etTects,  which  are  the  natuffll  coniequ 
periods  of  vegetation;  but  the  second  and  third  i 
fur  they  prove  that  tannin  i>  principally  formed,  w 
inicriur  white  bark,  which  is  neit  to  the  albummii 
the  very  s.-inie  part  where  the  iiircetsive  porlioni  M 
bi>riicd  and  deposited,  we  find  the  principal  portio 

It  bhould  ^.t:i?[n,  therefore,  that  there  ii  wi  inEima 
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stems  almost  evident  that  this  tanning  substance  is  formed 
in  consequence  of  part  of  the  oxygen  of  the  nitric  acid  be- 
coming combined  with  the  hydrogen  of  the  original  body> 
so  as  to  form  water ;  and  the  carbon,  being  thus  in  some 
measure  denuded,  is  rendered  capable  of  being  gradually 
acted  upon  by  tlie  nitric  acid  in  a  manner  nearly  similar  to 
that  which  takes  place  when  it  has  been  previously  converted 
into  coal. 

The  colour  of  the  precipitates  which  this  tanning  sub- 
stance yields  with  gelatine  is  constantly  pale  or  deep  yellow^ 
whilst  that  of  the  precipitates  formed  by  the  first  variety  is 
always  brown ;  I  am  therefore  induced  to  believe  that  the 
diflferent  colours  of  the  precipitates  produced  by  the  varieties 
of  tannin  depend  on  the  state  of  their  carbon. 

When  resin  and  the  other  bodies  were  treated  as  above 

fornution  of  new  wood  auid  the  formation  of  tannin  in  such  vegetables  at 
ffford  the  latter ;  and  this  idea  is  corroborated  when  the  chemical  nature  of 
these  substances  is  considered. 

From  experiments  made  on  the  li^eous  substance  of  vegetables,  or  tht 
woody  ^re,  it  appears  to  be  composed  of  carbon,  oxygen,  hydrogen,  tiki 
nitrogen ;  but  of  these -its  principal  and  essential  ingredient  is  carbon. 

In  like  manner  carbon  is  unquestionably  the  basis  and  principal  ingredient 
of  tannin.  Considering,  therefore,  that  both  of  these  substances  consist  prin* 
cipally  of  carbon ;  that  tannin  is  secreted  in  that  part  of  barks  where  the 
formation  and  deposition  of  new  wood  take  place ;  and  that  the  quantity  of 
tannin  is  the  most  considerable  in  young  trees,  and  seems  therefore  to  keep 
pace  with  their  more  vigorous  growth,  and  consequent  rapid  formation  of 
wood ;  it  appears  very  probable  that  those  vegetables  which  contain  tannin 
have  the  faculty  of  absorbing  more  carbon  and  of  the  other  principles  than 
are  immediately  required  in  the  formation  of  the  different  proximate  vege- 
table substances,  especially  the  woody  fibre :  that  this  excess,  by  chemical 
combination,  becomes  tannin,  which  is  secreted  in  the  white  interior  bark : 
that  in  this  state  it  is  a  principle  peculiarly  fitted  to  concur  by  assimilation  to 
form  new  wood :  that  it  is  therefore  subsequently  decomposed  at  the  proper 
period,  and  is  employed  in  the  formation  of  the  new  wood :  that  there  is  not 
a  continual  accumulation  of  tannin  in  the  vegetables  which  afford  it,  as  it  is 
successively  formed  in  and  with  the  white  cortical  layers,  and  is  succesnvely 
decomposed-by  concurring  to  form  new  wood :  and,  lastly,  that  as  the  vege* 
table  approaches  more  nearly  to  the  full  maturity  of  its  growth,  when  wood 
is  less  rapidly  and  less  plentifully  formed,  so  in  like  manner  less  tannin  is  se- 
creted; for,  the  fabric  being  nearly  completed,  fewer  materials  are  required. 

Such  I  am  inclined  to  suspect,  from  the  facts  which  have  been  adduced,  to 
be  the  cause  and  mode  by  which  tannin  is  formed  in  oaks  and  other  vegeta* 
bJes ;  but  I  make  this  statciricnt  only  as  a  probable  conjecture,  which  may  be 
refuted  or  confirmed  by  future  observations.  ^ 

described 
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Borget,  that  even  the  varieties  of  Unnin  * 

e  degree  of  destruclihility. 
The  second  variety  of  the  laanirig  sob 
1  great  number  "f  vegetable  bodiw 
Iragon's  blood,  common  resin,  See,  &c., 
listilling  them  with  nitric  scUI.  Ii  is  nol 
0  readily  prepared  as  that  which  was  first* 
tlativc  quantity,  when  compared  with  ttuB 
piployed  lo  produce  it,  is  less. 
J  As  resin  and  some  of  the  other  bodie 
Intil  they  have  been  repeatedly  treated  will 
ja  during  each  operation  nitrous  gas  n  proi 
ftreiigth  of  the  acid  which  comes  nvet  i 


•  I  shall  here  venture  to  iiite  lome  Heju  which  it 

c  probable  fsuwand  mode  of  ihe  formatiMl  of  lannil 

•gia  bu  proved,  ihut  linuUr  buki,  vdien  U 

loni,  dificr  as  lo  ihn  quaoiiiict  of  tanmn 

|hi[.Tr,ini.I79!.,p.a59.) 

I  Mr.  Dav}ra]90  oburves.  "  ihat  the  prnpoiiioni  of  th 
I  bark*  Ticy  conndtfabljr  acconlitig  at  their  age  and  i 
■*  That  ■□  every  utriugent  bull  the  interior  wlule  t 
It  to  Ihe  alburnum)  coouiaa  tbe  largcil  quantity  of 
n  of  eiiraclive  matlEf  i>  generally  gr*a[e«  in  the  Xni 
I  the  epiilcnni.  seldom  furnhlio  tiihur  lannin  ot  eic 
Mureovet  Mr.  Ua^  icmarka,  "  thni  the  while  tor 
ii'cly  moji  abuiidant  in  young  tree-.,  and  hance  the 
no  ncighi  a  lar^r  proportion  of  Idunin  than  the 
till.  Trans.  1B0a,  p.  S64.) 
W'c  End,  therefore, 
1st,  That  the  pri>porlion  of  tannin  in  the  same  trcei 

tiat  tannin  it  principally  contained  in  the  v 
hiie  bnrk,  wbich  it  iieil  to  (he  alburnum  or 
dly.  That  these  white  conic^il  layen  are  compa 
'  trees,  and  that  their  barlu  conicqueolly  con 
jiin  than  the  baika  of  old  ticei. 
not  mate  any  rcinarltson  the  first  of  ihc«  ! 
lilar  i-ffectj,  which  »re  the  natural  conseqiiei 
Inodt  of  ve^tatluQ)  tnit  the  second  md  third  tj 
I  thty  prove  thit  taiiuin  is  principally  formed,  or  i 
:uO!  uliite  bark,  which  is  ne.t  lo  the  alburnum  c 
very  same  part  where  the  lucreisiiie  porlioni  of  i 
atcd  jnd  deposited,  we  find  the  principal  portion 
I  should  LL-tiit,  therefore,  that  there  ii  aii  intimate 
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stems  almost  evident  that  this  tanning  substance  is  formed 
in  consequence  of  part  of  the  oxygen  of  the  nitric  acid  be- 
coming combined  with  the  hydrogen  of  the  original  body> 
so  as  to  form  water ;  and  the  carbon,  being  thus  in  some 
measure  denuded,  is  rendered  capable  of  being  gradually 
acted  upon  by  the  nitric  acid  in  a  manner  nearly  similar  to 
that  which  takes  place  when  it  has  been  previously  converted 
into  coal. 

The  colour  of  the  precipitates  which  this  tanning  sub-> 
etance  yields  with  gelatine  is  constantly  pale  or  deep  yellow^ 
whilst  that  of  the  precipitates  formed  by  the  first  variety  is 
always  brown ;  I  am  therefore  induced  to  believe  that  the 
diflferent  colours  of  the  precipitates  produced  by  the  varieties 
of  tannin  depend  on  the  state  of  their  carbon. 

When  resin  and  the  other  bodies  were  treated  as  above 

fornution  of  new  wood  auid  the  formation  of  tannin  in  tuch  vegetables  at 
ffford  the  latter ;  and  this  idea  u  corroborated  when  the  chemical  nature  of 
these  substances  it  considered. 

From  experiments  made  on  the  li^eout  substance  of  vegetables,  or  tht 
woody  ^re,  it  appears  to  be  composed  of  carbon,  oxygen,  hydrogen,  tncl 
nitrogen ;  but  of  these  its  principal  and  essential  ingredient  b  carbon. 

In  like  manner  carbon  is  unquestionably  the  basis  and  principal  ingredient 
of  tannin.  Considering,  therefore,  that  both  of  these  substances  consist  prin* 
cipally  of  carbon ;  that  tannin  is  secreted  in  that  part  of  barks  where  the 
formation  and  deposition  of  new  wood  uke  place;  and  that  the  quantity  of 
tannin  is  the  most  considerable  in  young  trees,  and  seems  therefore  to  keep 
pace  with  their  more  vigorous  growth,  and  consequent  rapid  formation  of 
wood ;  it  appears  very  probable  that  those  vegetables  which  contain  tannin 
have  the  faculty  of  absorbing  more  carbon  and  of  the  other  principles  than 
are  immediately  required  in  the  formation  of  the  different  proximate  vege- 
table substances,  especially  the  woody  fibre:  that  this  excess,  by  chemical 
combination,  becomes  tannin,  which  is  secreted  in  the  white  interior  bark : 
that  in  this  state  it  is  a  principle  peculiarly  fitted  to  concur  by  assimilation  to 
form  new  wood :  that  it  is  therefore  subsequently  decomposed  at  the  proper 
period,  and  is  employed  in  the  formation  of  the  new  wood :  that  there  is  not 
a  continual  accumulation  of  tannin  in  the  vegeubles  which  afford  it,  as  it  is 
•uccessively  formed  in  and  with  the  white  cortical  layers,  and  is  successively 
decomposcd-by  concurring  to  form  new  wood :  and,  lastly,  that  as  the  vege* 
table  approaches  more  nearly  to  the  full  maturity  of  its  growth,  when  wood 
is  less  rapidly  and  less  plentifully  formed,  so  in  like  mauner  less  tannin  is  se- 
creted; for,  the  fabric  being  nearly  completed,  fewer  materials  are  required. 

Such  I  am  inclined  to  suspect,  from  the  facts  which  have  been  adduced,  to 
be  the  caose  and  mode  by  which  tannin  is  formed  in  oaks  and  other  vegeta* 
bJes ;  but  I  make  this  stateiuent  only  as  a  probable  conjecture,  which  may  be 
refuted  or  confirmed  by  future  observations.  ^ 

described 
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[scribed  with  nitric  acid,  tlic  quaniity  obi 

ng  substance  was  much  !««  than  when  a 

I  coal  was  employed,  or  tvtn  when  these 

iviotisly  converted  iulo  coal  in  the  liumid 

d. 

■The  cause  of  this  seems  to  be,  that  a  i 

pdiicts  are  simHltaneousty  formed,  all  a 

Lre  or  less  of  carbon  as  a  coDstitiient  ing 

J  consequence  of  the  afSnilka  which  pi 

Bsting  circumslanccs,    some   bodies  by 

Kric  acid  aSbrd  but  little,  and  others  noiu 

■istance. 

[The  greatest  proportion  of  this  substanc 

lligo,  common  resin,  and  »itick  lac. 

The  quaniiiv  oblamcd  from  aea  foeiida  and 

s  less. 

JBcnzoin,  balsam  of  Tolu,  balsam  of  Pe 

moi],  were  inferior  la  the  former  in  this 

t  development,  or  rather  production  of  b( 


TpreiFion  *'  production  oF  Itennnc  acid"  au^ 
I  shall  ibrreforc  tuVs  tliia  opponunity  W  obKm 

)us:  for  ihe  bitUami  are  dcliiiM  as  bodies  comp 

id ;  cuntcquenlly  ihe  lallcr,  when  abtafaed  in  u  i 

IS  »n  original  irijrediem  Or  cduct. 

,  however,  iiiclinrf  lo  a  contrary  opiiiicm ;  for  1 

iliar  bubsunccs,  which,  although  nearly  ipprcii 

are  nevcrthclm  di^rcnl  in  respect  lo  the  □ 

Icmenury  priticiplei ;  which  cnmbitiatien.  howe 

idlRed  by  Tarioui  cauxi,  and  opeciilty  by  a  et 

re,  >o  That  a  new  amngcmcnl  of  the  elementir] 

It  being  formed  into  rfnn,  and  part  Into  benzoic  ac 

en  appear  more  or  Icsj  to  eiipport  ihit  opic 

>  iiblaincd  hy  simple  ^ublimatian,  or  bf  nii 

Ji.iler,  areotding  to  GeolJroy'i  method,  or  V 

ended  by  Sehceic,  or  by  eoiployiiig  alkalii 

lilng  pumivc  can  be  inferred  from  any  of  thew  o 

id  is  obtained  as  xa  educt,  but  ratbcr  the 

1  on  the  airmiliei  which  are  ninat  hkely  lo  prevail  i 

"ercnt  processes,  and  on  ihe  variable  prop 

ilihough  benzoic  acid  ha^  been  diicoTrrcd 

r » II y  adult),  and  cODBiaail)  lO  that  ufgiai 
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peared  partly  to  counteract  the  formation  of  the  tanning  sub-* 
stance ;  but  oxalic  acid,  when  formed  in  any  considerable 
quantity,  seemed  absolutely  to  prevent  the  formation  of  this 
substance ;  for  whilst  abundance  of  the  former  was  obtained 
from  gum  arabic,  tragacanth,  manna,  and  guaiacum^  not 
any  of  the  latter  could  be  produced* 

Common  liquorice  appears  at  first  to  be  an  exception;  but 
from  the  smallness  of  the  quantity,  and  the  colour  of  the 
precipitate  which  it  produced  with  solution  of  binglass,  I 
am  almost  convinced  that  the  tanning  substance  was  formed 
by  the  action  of  the  nitric  acid  on  a  portion  of  uncombined 
carbon,  which,  being  in  a  state  approaching  to  coal,  is  pro- 
bably the  cause  of  th^  blackness  of  the  common  liquorice. 

As  the  formation  of  the  tanning  substance  has  been  my 

such  as  the  camel,  the  horse,  and  the  cow,  (JSyttimt  da  Cannoissancen  Chi» 
miqueSi  pa^  Fourcroy,  4to  ediL  torn.  iv.  p.  158;)  yet  all  this  certainly  ap- 
pears to  be  in  favour  of  its  being  a  chemical  product. 

I  have  observed,  when  benzoin,  balsam  of  Tolu,  and  balsam  of  Peru,  wer« 
dissolved  in  sulphuric  acid,  that  a  great  quantity  of  beautifully  crystallised 
white  bensotc  acid  was  sublimed  during  digestion ;  and  as  it  is  produced  in 
so  Tery  pure  a  state  by  this  single  and  simple  operation,  1  would  recommend 
a  trial  of  the  process  to  those  who  prepare  benzoic  acid  for  commerce ;  but 
I  am  not  certain  whether  this  mode  may  prove  more  ^economical  than  those 
which  at  present  are  employed. 

When  dragon's  blood,  however,  was  treated  in  the  same  manner  with  sul- 
phuric acid,  I  could  not  obtain  a  particle  of  benzoic  acid;  nor  did>I  succeed 
much  better  when  I  had  recourse  to  lime,  according  to  Scheele's  process;  for« 
although  a  considerable  quantity  of  the  substance  was  thus  rendered  solubb 
in  water,  yet  by  the  addition  of  muriatic  acid  I  obtained  only  a  slight  appear- 
ance ^f  benzoic  acid,  accompanied  by  a  copious  precipitate  of  red  resin,  not- 
withstanding that  the  solution  had  acquired  a  powerful  and  peculiar  balsamic 
odour. 

But  in  a  former  part  of  this  paper  I  have  stated,  that  when  dragon*s  blood 
Was  disAoIred  in  nitric  acid,  and  afterwards  evaporated  to  dryness,  it  yielded 
about  6  per  cent,  of  benzoic  acid.  Now,  if  this  had  been  originally  present 
in  dragon's  blood  in  the  state  of  benzoic  acid,  some  stronger  evidence  of  it 
might  reasonably  have  been  expected  in  cadi  proceM ;  but  this  not  being  the 
case,  I  am  inclined  to  consider  it  as  produced,  and  not  educed,  by  the  action 
of  the  nitric  acid  on  the  original  prindples  of  the  dragon%  blood ;  and  I  an^  also 
persuaded  that  similar  but  more  general  effects  take  place  when  benzoin  or 
any  of  the  balsams  are  i^ubjected  to  the  different  processes  by  which  benzoic 
acid  is  obtained ;  so  that  to  me  this  last  seems  to  be  as  much  <i  chemical  pn»- 
duct  as  the  oxalic,  the  acetous,  and  other  of  the  vegetable  acids. 

The  succinic  acid  also  appears  to  be  a  product  cod  not  an  original  ingre- 
dient of  amber. 

Vol.  21.  No.  94.  Marrh  1906.       L  principd 


Suhslance  possessing  the  Properties  y 

cipal  itlijecl,  1  liavf  iiot  ihought  it  iiecc 

Icitcnt  inUf  lug  itiinntc  a  dcUil  ol* Other  part 

Icrcforc  only  ihiis  cursorily  ooticcd  some 

■cctj  produced  by  nitric  acid  Oti  the  rCBii: 

:,  linwevcr,  wliu  arc  convi-rsaiit  with 

lidaubtedly  perceive  ihat  these  L-ffccls  dct 

llcly  iDvestigatcd  *,  and  that  tlit  resitia,  balsa 

ftd  gums,  should  be  rcgubcly  cx.itiiincd  b 

T'lliod,  not  nicrety  ou  acctiunt  of  the  lodn 

ich  may  become  ihc  subjects  of  cxperiRU 

Icre  is  reason  to  exficcl  that  from  sucli  < 

|edicinc,  with  the  arl«  and  manufactures,  r 

intagcj,  whiUt  the  mysterious  processt 

Igetatioii  may  vt;ry  probably  receive  cone 

I  Concerning  the  third  variety  of  the  U 
Biich  is  produced  by  the  action  of  snip 
iij,  gum  roiinR,  &c.,  [  shall  here  add 
hich  I  have  already  elated  ia  the  latter  p 
Llion  uf  my  first  paper,  and  in  the  acco 
Vcly  given  of  an  experiment  on  camphor. 
iTbis  variety  appears  to  be  uniformly  j 
Irtain  period  uf  the  prncess,  but  by  a  Ion 
::^stian  1  have  rca^ion  u>  bfliLAu  that  i 
ISubslant'ts,  such  as  the  gums,  which  ai 
liil  by  (ruiimenl  with  olher  acids,  done 

V  of  ibis  tanning  substance. 
iThe  energy  of  its  action  on  gelatine  and 
■i:rior  to  that  of  ihe  first  variety,  into  v 
"1;  have  scni,  it  may  easily  be  converted  1 
iFroni  the  mode  of  its  formation  there  l 
I  any  positive  evidence  that  it  contains 
nd  SL-coud  varieties,  and  perhaps  ih' 
lay  be  the  cause  of  its  Icsa  powerful  ; 
jet  asctrlaincd,  but  it  is  my  inien 
1)  nuiioe  ill  a  future  paper  the  gencri 
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XXVI.  A  simple  and  accurate  Mode  of  constructing  Gaso* 
meters  for  Purposes  where  uniform  Pressure  is  essential^ 
hy  the  Application  of  the  Hydrostatic  Regulator.  By 
Joseph  Steevens^  Esq. 

To  Mr.  Titloch. 

SIR, 

X  HAVE  herewith  sent  you  a  drawing  and  description  of  k 
gasometer  constructed  on  the  principle  of  my  hydrostatic 
regulator,  described  in  your  twentieth  volume,  page  fiSQf 
which,  I  conceive,  will  be  found  fully  as  useful  as  the  most 
complex  and  expensive  instrument  of  this  kind  that  has  yet 
been  produced.  I  have  endeavoured  to  be  brief  in  my  dc* 
scription,  as  the  reader  will  easily  comprehend  the  uses  and 
modes  of  employing  the  instrument  from  the  descriptions 
you  have  already  published  of  other  gasometers,  and  of  the 
hydrostatic  regulator  already  referred  to. — I  am,  sir. 

Your  obedient  servant. 

Garlic  Hill,  JoSEPH  StEEVENS. 

March  8,  1806. 

A  tin  vessel,  A,  (Plate  V.)  of  IS  inches  diameter  and  19 
inches  deep,  is  supported  by  four  pillars  p,  p,  p,  p  fixed  at 
the  top  into  the  circular  piece  of  wood  vi^mj  and  at  the  bot- 
tom into  the  wood  base  qq  about  an  inch  and  a  half  thick, 
and  hollowed  out  in  the  middle  to  receive  the  convex  surface 
of  the  vessel  B,  on  which  it  is  fixed  by  means  of  the  loops 
and  hooks  OyO^o^ot  through  the  base  q  q  two  holes  arc  made 
to  allow  the  cocks  ^c  to  pass,  for  readily  removing  B  for 
the  purpose  of  filling,  &c.,  though  by  having  a  cock  near 
the  bottom  it  may  be  filled  in  its  present  situation.  The 
vessel  B  is  about  13  inches  diameter  and  ]0  deep,  d  is  a 
collar  of  leathers  fixed  to  the  vessel  A,  through  which  a 
metal  tube  de  passes,  extending  down  the  tube  y^  to  e* 
To  the  cock  g  a  recurved  tube  is  fixed,  and  so  bent  that  it 
returns  and  nearly  touches  the  upper  part  of  the  gas-holdtr  B. . 
A  slip  of  metal  may  be  placed  diagonally  under  this  tube,  to 
prevent  the  noise  of  the  water  while  running  from  A  to  B. 
The  vessel  A  being  filled  with  water,  and  B  with  gas,  in  the 

L  2  usual 
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inaniicr,  (fur  B  is  no  more  than  the  < 

r,)  screw  ill  the  colliir  d,  sliut  the  cock  C 

Jvati-r  will  run  in  iinlil  ihc  density  of  the  ) 

c  of  rcsisiiiig  its  tflccticc  pressure,  which 

i-iual  to  a  column  uf  waior  whose  hei 

^lil  of  the  orifice  e,  of  the  Hibc  de,  si}' 

rred  [Libe  in  the  vessel  B  :  for  as  the  a'lr  i 

fi]  A  has  to  counteract  a  column  uf  wall 

irlnw  the  surface,  so  will  the  gas  In 

f  the  whole  eolumu,  minus  thai  parlofita 

inibeii t folumn  above  e  has  no  share ' 

|:h  uiav  he  increased  and  decreased  at  p 

z  and  depressing  r,  without  regard  to 

■  in  A,  and  which  pres«nre  will  cotilinu 

Jivater  subsides  to  the  level  of  the  oriGec 

Llioii  of  my  hydrostatic  regulator,  Phil, 

om  the  facility  wiih  which  the  pressu 

r  may  be  altered,  it  becoujca  a  very  ut 

Jill  cases  where  the  blowpipe  is  used} 

vged  wilh  oxygen  gas  for  the  purpose  o 

Icuxidaling  metals,  the  combustion  of  t 

jr  experiments  where  intense  heat  is  re» 

cliarged  with  atmos|ilieric  air  for  i 

soldering,  or  the  like.     It  will  also 

Jilliiig  vessels  fur  a  variety  of  cipcrimer 

istry,  as  well  as  for  playing  jels  of  ? 

provided  wilh  a  jet  capable  of  beinj 

to  the  horizon,  be  fixed  into  the  tube 

I  tube  Je  so  clev.ited  that  the  oiiGce  < 

liin  the  bottom  of  the  vessel  A,  a  use 

i  will  be  formed  for  illustrating  the 

Iroiecliles;  for,  as  the  pressure  and  cfllu 

:iiiila]  ranges  will  be  equal  at  equal  a 

V  45'^,  anJ  the  curve  described  disiii 

,     Au  instrumenl  of  ibis  kind  has  1 

§Mdtlieniiil.caI  Society's  present  course 

1  their  repository. 
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XXVII.  Process  employed  to  obtain  a  Black  Liquid,  invented 
by  Mr,  Clarke^  an  Englishman y  and  introduced  intp 
Commerce ;  its  Use  in  marking  Linen  in  a  solid  and  dura* 
lie  Manner,  and  its  Application  for  printing  Cottons  or 
Stuffs.     By  M.  Heu^bstadt,  of  Berlin. 

JP  OR  these  two  or  tliree  years  past,  a  black  tincture  has  been 
sold  for  the  purpose  of  marking  linen. 

A  glass  polisher  and  directions  for  using  the  tincture 
accompany  the  two  bottles  which  contain  tlie  ingredients^ 
and  the  whole  is  scaled  up  in  a  case. 

One  of  the  bottles  contains  the  mordant.  Tlic  other  con- 
tains the  ink,  which  is  of  a  deep  brown  colour,  and  which 
must  be  well  shaken  befbre  making  use  of  it^  because  it 
subsides  when  left  to  rest. 

The  part  of  the  linen  intended  to  be  marked  mnst  be  in 
the  first  place  impregnated  with  the  mordant,  which  is  al- 
lowed to  dry  on  the  linen.  The  place  which  had  been  wetted 
is  then  rubbed  with  the  polisher;  an  ordinary  pen  is  then 
dipped  in  the  ink,  and  the  writing  is  performed  on  the  linen 
the  same  as  on  paper.  Neither  soap  nor  any  chemical  pre- 
paration will  destroy  this  writing,  which,  when  well  dried, 
is  of  a  very  fine  black. 

Having  chemically  analysed  these  two  liquids,  I  am  able 
to  give  an  account  of  the  ingredients  which  compose  them. 

Preparation  of  the  Ink. 

Dissolve  in  nitric  acid  (aquafortis)  what  quantity  of  silver 
you  please.  This  solution,  if  the  silver  has  been  alloyed 
with  copper,  will  be  of  a  sapphire  blue. 

In  order  to  separate  the  copper  from  the  silver  add  to  the 
golution  twelve  times  its  weight  of  distilled  water,  or,  for 
want  of  it,  rain  water,  and  suspend  in  it  a  thin  plate  of  cop- 
per. In  proportion  as  this  plate  dissolves,  the  silver  will 
precipitate  itself,  perfectly  pure,  in  the  form  qf  a  white  pow- 
der. 'When  no  more  of  this  powder  will  precipitate  itself, 
the  liquor  should  be  decanted.  Tlie  powder  is  then  washed 
in  a  great  quantity  of  water,  until  the  water  tlirown  upon  it 

La  is 


Procesi  trnpioyeaWwama 
li«  no  longer  of  a  blue  cast,  bat  reniii 
iTtic  residue,  i.  e.  this  powder,  «tU  drief 
IpiircU  slate. 

II"  liiia  residue  wcigha  one  ounce,  til 
lucnggal  and  two  dmcluni  of  white  gf 
ItliatilU-d  water.  Mix  this  solution  wil 
n  Ump-bbck  well  calcined  in  a  clojie  rn 
l"o  manufacture  thi*  inixtura  propci 
Ituriiled  in  a  glass  mortar. 

This  operation  bein^  ftniehcd,  ihc  I 
iliitcil  in  figlit  limes  its  weight  of  disti] 
liiptm  till-  aliovi:  miKturci  tlic  whole  u 
1  spatula,  and  the  ink  is  nude. 

Preparation  of  the  Mtyn 
Dissolve  two  ounce*  of  while  glue  anrfl 
Ti  iw  oinices  of  alcohol  and  as  much  diri 
\>n.  will  be  made  in  two  Aiytt.    Tiud 
lof  for  the  purpose ;  and  care  must  bC'W 
Ucinda  of  glue  from  time  In  time.  m 

After  the  whole  is  dissolved,  ii  must  I 
Ifiannelj  in  order  to  keep  back  all  its  muc 
qiilii  iliiis  liltcrcd,  niidprifcrvcd  in  a 
s  then  ri.idy  for  use. 

ManiuT  in  u  huh  ihv  Ink  i 
•  sfiliitton  of  silver  in  the  nitric 
he  composition  of  the  tapis  inftmt 
i  its  properties  in  staining  the  ski 
black  colour.      If  the  linen  or  smff  is  firs 
;  aliove  mordant,  which  is  an  animal 
Inay  be  afterwards  applied  without  spreai 
[^loly  dye  every  thread  of  the  part  to 
he  mordant  having  previously  partly  ani 
lie  fabric. 

Soap,  or  uny  other  ingredient  uied  in 
I'tate  the  bmp  black,  but  it  never  laki 
ilvLTj  and  the  object  proposed  is  the 
Lupinsd. 
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Application  of  the  Ink  for  printing  orange  Cotton  and 

other  Stuffs. 

We  may  easily  conceive  that  this  ink  may  be  employed 
witli  advantage  for  printing  cloths  of  a  while,  yellow,  or  rose 
ground,  or  any  other  clear  colour. 

The  cloths  or  stuffs  intended  to  be  printed  in  this  manner, 
require  no  other  preparation  than  to  be  dipped  in  a  solution 
of  parchment  or  isinglass  5  and  after  they  are  dried  they  must 
be  rubbed  with  a  glass  polisher. 

The  ink  must  be  thickened  for  this  purpose  with  a  greater 
quantity  of  gum  Senegal,  and  then  applied  upon  the  cloths 
or  stuffs  in  the  usual  manner  by  means  of  wooden  or  metal 
stamps. 

Three  or  four  days  after  this  operation  the  stuffs  must  be 
first  washed  with  a  great  quantity  of  clear  water,  and  after- 
wards with  soap  and  water,  which  will  make  them  appear  of 
a  finer  black. 


XXVIII.  Letter  of  Messrs.  Civni  and  Petrixi  to  Pro- 
fessor Pacchiani,  of  Pisa y  on  tlve  supposed  Production  of 
Muriatic  Acid  by  Galvani^yn  *. 

W  HEN  professor  Simon  f,  by  insulating  the  action  of  the 
positive  pole  of  the  electrical  column  under  water,  obtained 
oxygen  gas  and  an  acid  as  the  result  of  his  analysis ;  and 
when  he  recognised  in  this  acid  all  the  characteristics  of  the 
muriatic  acid,  he  supposed  that  it  might  be  produced  by  the 
muscular  fibre  which  he  had  substituted  in  the  place  of  the 
metal  wire  communicating  \\\\\\  the  negative  pole  of  the 
column ;  and  he  went  no  further  than  imagining  that  he 
had  only  obtained  a  result  new,  interesting,  and  agreeing 
exiremely  well  with  the  most  luminous  facts  of  pneumatic 
chemistry. 

It  was  reserved  for  you  to  trace  this  result  a  little  further; 
^x\A  your  repetition  of  the  experiment  produced  this  new  and 

•  Abridged  from  AnnaUt  de  Chinne^tome  Ivi.  p.  ^9. 
f  Annala  de  Chimic^  Come  xlL  p.  106. 

L  4  important 


On  the  supposed  Production 
Iportant  trulh — "  that  hydrogen  is  suicept 
TfrtW  of  oa-y^e.nation." 
[The  discovery  of  the  nature  of  ihe  munali 
ide  with  that  ot  ihc  differail  degrees  ctf 
1  hydrogen  is  susceplilile. 
'  Ot'sl)  the  substances  kDown,"  eays  the 
Lllet  in  his  Chemical  Statics,  "  there  is 
lib  the  exception  of  hydrogen,  which,  at  8i 
1  combine  with  a  greater  quantity  otoxyg 
aracieristic  properties  disappear,  while  til 
f  also  loses  the  properties  which  characLi 
Its  prove  that  the  acid  property  required  tc 
:e  quantities  of  alkali,  is  not  in  proponi 
L*  of  oxygen  which  conihines  with  a  bits' 
|ire  it  is  condensed,  the  stronger,  ia  cod: 
I  whicli  it  evinces ;  the  leas  it  gives  i 
lial  quantity,  because  the  free  acid  pro{MVt 
linicatcs  by  its  affinity  is  diminished  in  con 
Thus  water,  exhibiting  neither  the' 
1  nor  of  hydrogen,  we  may  conclude  thi 
■nccs  are  combined  at  the  term  where  the  i 
Ircises  the  greatest  effect,  and  when  the; 
to  thai  of  a  neutral  salt,  in  which  the 
Jijierlics  are  equally  become  lateiit ;    lia- 
Btlicir  combination  a  condensation  by  whit 
Tacctl  to  (l-[)003.     In  the  acids  the  qualitl 
11  inflammable  liquids  those  of  hydro 
1  such  a  manner,   that  in  the  first  c 
R'gen  experiences  a  degree  of  saturation  It 
ic  latter  it  is  the  hydrogen  which  i 
Kfier  this  opinion  of  one  of  the  most  cc 
purope  np'm  the  phenomena  relative  to 
fcxygen,  we  need  be  no  longer  surprised  ' 
ssiiig,  in  your  experiments,  to  a  st 
Indoning  a  part  of  the  oXygen  which  sal 
^Ve  render  homage  to  truth  in  adopting  t 
lin  the  decomposition  of  water  by  mean 
er.     They  coincide  too  eitacUy  with  tl 
s  of  the  "  Chemical  Statics"  to  doubi 
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Occupied  in  repeating  some  experiments  concerted  with  you, 
we  wefe  anxious  to  determine  the  proportions  of  the  elements 
of  the  muriatic  acid.  We  introduced  into  a  glass  tube,  in- 
tended to  contain  the  water  which  was  to  pass  to  the  state  of 
muriatic  acid,  a  solution  of  carbonate  of  soda  or  of  potash. 
We  closed  the  upper  extremity  of  the  tube,  which  was  ira- 
versed  by  a  gold  wire  communicating  with  the  positive  pole 
of  the  column  by  a  crooked  capillary  tube,  which  entered 
under  a  little  bell  glass  filled  with  a  solution  of  caustic  soda, 
and  inverted  in  a  little  cup  containing  the  same  liquor. 

The  oxygen,  which  liberates  itself  from  the  water,  deter- 
mines the  production  of  a  certain  number  of  particles  of 
muriatic  acid,  which  take  the  place  of  a  greater  or  less  quan- 
tity of  particles  of  carbonic  acid  in  the  carbonate  of  potash 
or  soda  according  to  the  amount  of  their  capacity  of  satura* 
lion.  The  oxygen  gas  and  the  carbonic  acid  gas  pass  through 
the  tube  into  the  bell  glass  of  the  pneumatic  apparatus ;  and 
this  latter,  absorbed  by  the  caustic  soda,  leaves  the  oxygen 
gas  alone.  It  is  evident  that  the  neutral  muriate  of  soda  or 
of  potash  contained  in  the  tube  which  transmits  the  elec- 
trical fluid  (and  which  may  be  easily  separated  from  the  car* 
bonaie  of  soda  oc  of  potash  that  may  remain  there,  by  de- 
composing the  latter  by  the  acetic  acid^  and  taking  up  the 
acetate  by  means  of  alcohol)  iudicated  the  quantity  of  mu- 
riatic acid  which  was  there  formed,  while  the  air  which  may 
pass  into  the  bell  glass  of  the  pneumatic  apparatus  announced 
the  qiuntity  of  oxygen  which  a  mass  of  water,  equal  to  the 
amount  of  the  weight  of  the  acid  formed,  and  of  the  oxygen 
gas  obtained  J  must  lose  in  order  to  be  converted  into  muriatic 
acid. 

The  same  results  may  be  obtained  by  a  method  much 
simpler  and  more  rigorous,  by  substituting  in  the  pneumatic 
apparatus  mercury  in  the  place  of  caustic  soda.  In  this 
case,  a  mixture  of  carbonic  acid  and  oxygen  gas  will  be  ob- 
tained in  the  bell  glass  of  the  apparatus;  and  when  the 
quantities  of  soda  or  potash  which  the  carl)onic  and  muriatic 
acids  require  for  their  saturation  are  exactly  known,  the  quan- 
tity of  carbonic  acid  gas  liberated  necessarily  indicates  that 
of  the  muriatic  acid^  which  has  assumed  its  place  in  the 

tube 
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I  tub?  through  which  the  elastic  fluiil  passt 
Iriateof  soda  or  of  potash.  Wehavcreduc 
I  formula  the  general  expression  of  the  reti 
cuts  of  this  kind.  If,  for  example, 
I  necessary  to  neutralise  the  potash  or  so< 
I  hoiiic  acid  is  a  t^uenlity  expressed  by  m,  • 
Igcn  gas  iibtaiocd  is  represented  by  n»  4 
eight  of  the  water  decomposed,  whicll 
Ithus  if  the  oitygen  eontaincd  in  P  eqiul 
loxygen  whioh  contains  m  is  equal  (o  0*8! 


IXXIX.    Oti   Ike  Dfcomposition  of  JVal. 
By  John  Cdthbeiit30»ji« 

„,.„s,.,  ToMr.Tilhck. 

II  MAD,  by  some  means,  overlooked  tia 
Ivaluable  Magazine  {\'o\.  xxiv.  p.  285.)  i 
lyou  had  bt^n  informed  that  I  had  rep 

1  the  composition  of  muriatic  acid  b^ 
|iiut  know  yuu  had  mentioned  it  till  1  wuj 

,   apparatus  us  you   had  mcnlioncd, 

■however,  was  not  )icrfectly  correct  :■— 1  f 

it,  but  did  not  intend  it  for  publi 

Hpcated  it  in  a  more  accurate  manner; 

would  be  the  consequence  when  t 

Iperfornieii  in  such  an  incorrect  manner  i 

c  able  to  repeal.    The  water  which  I  us 

ntciiding,  if  I  found  at  the  tcrminatio 

cniaining  water  to  possess  any  oi 

■hat  whicll  it  had  before  the  pncess,   (o 

couragumcnt  to  undertake  an  accurate 

riny:  tlic  |irocess  ihal  tlie  gold  wire  let 

lomethinc  that  had  the  appearance  of  p 

c'lal,  and  tlie  wire  appeared  at  places  c 

diioa  wire  let  fall  a  small  white  clnui 

octjs.     When  one-half  of  the  water 

uuiiiing  purlion,  by  the  usual  tests,  s 
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^ity.  Two  days  before  the  experiment  ended,  I  placed  that 
end  of  the  tube  which  had  the  gold  wire  at  the  upper  end  of 
the  trough,  and  very  soon  the  platina  which  had  remained 
bright  became  black,  and,  when  magnified,  had  the  appear- 
ance of  black  powder  covering  its  surface,  from  the  end  to  the 
height  of  the  gold  wire.  The  glass  tube  was  in  the  form  of 
the  sketch  sent  herewith  (Plate  V.  fig.  C.)  The  lines  on 
the  inside  represent  the  two  wires ;  ab  the  gold  wire,  ani 
cd  the  platina  wire. 

This  result  made  a  repetition  necessary  in  a  more  accurate 
manner.  Accordingly,  I  took  another  clean  glass  tube  bent 
in  the  same  form,  but  I  substituted,  instead  of  the  gold  wire 
«j/',  a  platina  wire, so  that  both  wires  were  of  the  same  metal, 
and  introduced  disiilied  water.  After  this  apparatus  had 
stood  with  its  end  a  in  connection  with  the  zinc  end  of  the 
trough  three  days,  the  short  platina  wire  assumed  the  colour 
of  gold,  and  the  long  onc'bcgan  to  grow  black  from  the  lower 
end  to  the  height  of  the  short  wire,  and  continued  so  for  the 
spaceof  three  weeks.  When  about  one-third  of  the  water 
had  disappeared,  I  connected  the  lower  end  of  the  tube  unth 
the  copper  end  of  the  trough,  and  in  the  space  of  one  day 
the  black  powder  left  the  long  wire  perfectly  bright,  and  the 
short  one  became  black.  In  the  space  of  two  days  that  por- 
tion of  the  long  wire  to  the  height  of  the  short  one  obtained  a 
yellowish  gold-like  tinge.  Both  remained  so  for  three  days  ; 
when  I  placed  them  in  their  first  situation:  the  black  powder 
left  the  short  wire,  and  the  long  one  became  black  T  im- 
Hjersed  in  the  remaining  water  a  slip  of  blue  test  paper ;  the 
colour  was  changed;  so  that  I  make  no  doubt  but  that,  when 
the  operation  is  continued  till  half  the  water  disappears,  it 
will  give  as  strong  signs  of  acidity  as  the  former. 

You  will  observe  that  the  ends  of  the  wires  are  placed  pa- 
rallel to  each  other ;  T  found  that  situation  to  be  most  fa- 
vourable to  the  production  of  gas :  perhaps,  if  they  were 
placed  with  their  ends  opposite  each  other,  the  change  of 
colour  would  not  take  place. 

I  am  respectfully  yours, 

Jio.  64,  PbUnd-^trect,  JOHN  CuTHBEBTSON. 

XX\.  AV 


kXX.  Kotice  of  E.vpcrimcnls  made  hij  t\ 
dJ  Park  on  the  Dhrovery  animanced 
qfllie  Composilhn  of  the  Muriatic  At 

IS  soou  as  the  Galvanic  Society  was  inl 
Bhiani  announced  that  he  had  obtaiued  mi 
■roiii  water  a  part  of  its  oxygen,  the  societ 
Iccted  to  endeavour,  as  vvc!l  by  means  of  i 
vaaism,  to  confirm  this  discovery  so  imi 
M.  Pacchiani  having  solely  employed 
Ihe  members  determined  to  uiupluy 
|)ic  same  agent,  in  that  uianncr  w  hich 

>nvenient  and  proper;  and,  aboi 
live  results  the  least  susecpublc  of  obji 

First  Experiment. 
J  They  took  a  piece  of  new  glass  liibei 
lielcr  in  length,  and  0-009  parts  of  a  met 
.    One  of  the  ends  of  this  tube  was  cj 
3  l]]e  other  a  capillary  tube  was  joiued  & 
A  to  come  imder  a  bell  glass.     At  the  I 
libe,  and  at  an  equal  distance  from  the  j 
|ilUry  tube,  uvo  holes  were  punctured  ai 
c  solid  glas',  by  means  of  which  aperti 
eiiecl  into  the  interior  of  the  Inbc,  at  a 
1  its  lower  cxtrt-mily,  two  hits  of  gold 
Ird  0*U76  purity,  and  about  O'OOO.i  parts 
,  disposed  sn  as  not  to  touch  each 
Bear  against  the  inside  of  the  tube.     Tl 
Bficrwards  closed  by  the  lamp.     The  tub 
■idilion  was  filled  with  pure  distilled  wat 
(C'd  willi  bees'  wax  upon  a  piece  of  gl; 
Jiidillc  of  a  hurizontal  Galvanic  pile  of 
■ales  of  (1-108  parts  of  a  meter  each 
sfp.irJicd  by  bits  of  lfaiher,the  inter 
lllicd  up  with  very  pure  sand  moistt 
.iirlalc  of  soda.     The  capillary  iub< 

•  From  Annalci  de  Cfiimic  tcm 
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tub  of  water^  its  extremity  entered  below  a  bell  glass  filled 
with  the  same  fluid.    The  two  gold  wires  being  then  placed 
in  communication  with  the  two  poles  of  the  pile,  its  activity 
was  immediately  manifested  by  the  disengagement  of  gas  in 
a  string  of  very  perceptible  bubbles  coming  from  the  inferior 
extremity  of  each  of  the  gold  wires,  but  in  a  much  greater 
quantity  from  that  connected  with  the  copper  pole.    The 
pile  was  kept  in  action,  with  very  little  interruption,  from 
the  8th  Thermidor  to  the  11th  of  the  following  month. 
After  any  interniption  whatever,  the  activity  was  immediately 
reproduced  by  the  agitation  of  the  wires  communicating  with 
the  poles  of  the  pile.     It  was  also  remarked  that  the  activity 
of  the  pile  was  constantly  stronger  from  mid-day  till  four 
o'clock,  when  it  began  to  decline.     On  the  1 1th  Fructidor 
the  apparatus  was  dismounted,   after  having  befin  during 
34  consecutive  days  in  action,  and  in  an  activity  of  disen- 
gagement which  may  be  considered  as  having  been  con- 
tinual.   The  water  was  then  diminished  by  one-half  its  vo- 
lume.   It  had  lost  nothing  of  its  limpidity.   The  extremities 
of  the  gold  wire,  from  which  the  disengagement  of  the  gas 
took  place  in  the  interior  of  the  tube,  were  oxidated ;  the 
one>€orresponding  with  the  zinc  pole  of  the  pile  was  most 
oxidated.     Tlie  whole  of  the  gas  obtained  and  collected 
during  the  experiment  was  about  793  cubic  centimeters. 
The  liquid  remaining  in  the  tube  was  examined  with  care. 
It  produced  no  kind  of  taste  upon  the  tongue,  nor  any  action 
on  tinctures  of  turnsole  and  brazil-wood^  nor  with  the 
solution  of  nitrate  of  silver. 

The  society  proceeded  afterwards  to  the  trial  of  the  gases 
disengaged  by  the  action  of  the  pile.  After  having  intro- 
duced one  measure  of  it  into  the  eudiometer  of  Fontana, 
they  made  pass  into  it  an  equal  quantity  of  nitrous  gas  made 
expressly  for  this  experiment.  There  was  an  absorption  of  77 
two  hundredth  parts  upon  the  volume  of  the  two  measures. 
In  order  to  ascertain  it  by  this  absorption  all  the  oxygen  the 
gases  conta'mcd  had  entered  into  combination,  a  second 
measure  of  the  same  nitrous  gas  was  introduced  into  the 
eudiometer  after  this  absorption.  It  experienced  no  dimi- 
nution of  volume.  They  tried  to  estimate  by  comparison 
7  the 
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the  quantity  of  oxygeti  which  oouk 
proJucei.t  by  'be  introduction  of  tb 
gas,  by  trying  atinospbcric  m  io  t 
coiiseqiiciitly  intruduced  one  nKSBur 
one  of  the  same  nitrous  gas.  Th 
hiiiiUrcdth  parts.  By  coiiaidmng  ' 
Icct  of  the  combination  of  tbe  nitre 
of  oxygen  gas  cnrrcspoiiding  to  0-2! 
utnitainsotil,  they  concluded  ihat 
two  hundreciih  parts,  produced  Witt 
pri'scnted  proportionally  the  comhin 
gas,  with  a  little  less  than  0-31  of  o 
iuTvcd  that,  the  meaxures  of  the  gi 
and  £ucces!five[y  introduced  into  t 
have  happened  that  they  were  not  '. 
ttigether,  and  that,  conie<iuentIy>  tl 
be  complete.  It  was  thoi^fat  mon 
g;iscs  pass  at  fir&t  by  separate  men 
antl  afterwards  to  introduce  the  wlic 
the  eudiometer.  Tlic  preceding  e 
repeated  in  this  manner,  there  woa) 
and  the  nitrous  gas,  an  absorption  o: 
in  ])kcc  of  77  resulting  Iroin  the  i 
iiKuli^ ;  and  wiih  alniosplicric  air  an 
the  absorption  was  69  two  hinidrt 
ihtre  rcsuhs  from  it  always  in  the  aa 
oxygen  contained  in  atmospheric  ai 
lion  of  about  0'30  of  this  gas  in  th* 
again  with  the  eudiometer  of  Volia 
Dieasure  through  which  the  eleciricd 
the  trial  was  repeatedly  made  upon  1 
siircs,  and  always  the  absorption  n 
nialion  by  the  electric  spark  gave 
about  0-30  of  oxygen, 

Sicond  Experin 

Two  grammes  of  distilled  water  w 

Ijiiii  in  the  manner  of  a  syphon.     1 

c;jiniiiercc,  of  about  O'OOOJ  parts  of. 
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introduced  into  thid  tube,  plunging  them  into  the  water  at 
about  0*006  parts  of  a  meter  distant  the  one  from  the  other* 
Tliis  tube  was  placed  upon  a  horizontal  pile  of  fifty  do^iblo 
plates  of  about  0*081  parts  of  a  meter  in  dimension  upon 
each  side.  The  intervals  were  filled  with  dry  sand^  moistened 
with  river-water  acidulated  with  about  a  sixtieth  part  of  nitric 
acid.    The  gold  wires  having  been  placed  in  communication 
with  the  two  poles  of  the  pile,  the  water  in  the  tube  assumed, 
firqm  the  first  day,  a  reddish  brown  colour  upon  the  side  of 
the  copper  pole,  and  the  wire  which  joined  it  was  covered 
with  a  coating  of  a  deep  brown  oxide  of  gold»    The  wire 
corresponding  with  ,the  zinc  pole  did  not  assume  the  same 
colour.     The  gold  was  gradually  dissolved,  and  was  preci- 
pitated, as  well  as  a  portion  of  the  silver  alloy.    This  preci- 
pitate presented  to  the  magnifying  glass,  upon  almost  the 
whole  length  of  the  tube,  needle-formed  crystals.    The  wire 
corresponding  with  the  zinc  pole  was  entirely  cleared  of  the 
gold  which  it  contained,  and  it  was  now  nothing  else  than  a 
silver  wire  of  extreme  tenuity.    There  was  very  little  gas 
disengaged  from  either  extremity  of  the  wires.    The  water 
was  only  diminished  a  fifth  part  of  its  volume.   The  pile  was 
in  full  activity  from  the  S8th  Messidor  to  the  Bth  Fructidor: 
it  still  indicated  to  the  last  day,  by  means  of  the  electro-mi- 
crometer (sin\plificd  and  perfected  by  one  of  the  members  of 
the  society  upon  the  one  constructed  in  Germany,  described 
in  the  Journal  de  Physique  for  the  month  of  Messidor, 
year  13),  a  tension  of  840  degrees.    The  liquid  residue  pre- 
sented with  the  different  re- agents  no  mark  of  acidity,  it 
only  had  a  metallic  taste. 

The  Galvanic  Society,  by  examining  principally  the  re- 
sults of  the  first  experiment,  as  relating  more  particularly  lo 
the  fact  announced  by  M.  Pacchiani,  considered  that,  by 
keeping  account  of  the  small  quantity  of  oxygen  which  had 
produced  the  oxidation  of  the  extremities  of  the  gold  wire, 
they  might  estimate  the. total  quantity  of  oxygen  contained 
in  the  gas  of  the  pile ;  and,  as  they  found  it  very  nearly  in 
the  same  proportion  that  oxygen  gas  enters  into  the  forma- 
tion of  water,  the  society  believed  they  might  conclude  that 
the  only  effect  of  the  action  of  the  Galvanic  pile,  during  tlie 

whole 
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khcfic  conlnnionce  of  the  experiment,  had 

kositinii  of  a  [niriion  of  the  water  eroployi 

valian,  in  a  pure  state,  of  the  oxj-gcn  an 

lif  which  it  was  formed,     Tlte  society  is 

,  that  M.  Pacchiani  is  deceived  respe< 

|lie  acid  which  he  announced  he  had  obta 

cid  in.iv  huvc  couie  from  some  animal  i 

BtaDce  employed  in  Ills  apparatus.     Thcj'  i 

Mcclafc  that  to   tht  apparalus  employed  b 

'c  the  preference,  as  the  simplest  and  n 

y  foreign  influence  ;  and  they  do  not  bd 

lible  to  produce  any  thing  by  the  action 

,  except  thedccompositioa  of  a  great) 

lion  of  the  water  submitted  to  it:^  action. 


kXXI.  Extract  of  a  iiew  Letter  <}f  J> 
Ni,  Prtifessor  of  Natural  Philosap 
silij  of  Pisa,  Co  Jlf.  Fabroni,  upon  I 
I  the  Muriatic  Acid' . 

L  HE  efforts  which  the  best  naturalists  h 

■xplniu  in  what  manner  water  is  dccc 
Ik-  I'leclrlcal  column,  and  to  give  an  j 
111,  uf  ihe  important  questions  which 

Hubject,  demonstrate  that  the  principles 

TlI  (Hit,  in  order  to  attain  their  object, 
1  being  an  immediate  result  of  facts 

Jnd  that  they  were  given  to  the  public  w 

BiiKittions  of  science. 

J  When  hypotheses  arc  estahHshed  by  a 

Kut  perpK'X  ihe  mind  of  the  philosoph 
aliily  will  be  of  great  assistance  to  1 
r  tnitb  ;  but  when  they  are  lim  hastil 

Iples,  iiisU'ad  of  aiding  the  judgnient, 
■iplayiiig  iiself,  and  arriving  al  ihose  si 
L  tile  object  of  its  labours, 

*  From  Anaala  dc  C!.  mit,  tomf 
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I  have  already  sufficiently  indicated  the  method  I  followed 
in  order  to  generalize  the  results  I  announced ;  and  I  have 
demonstrated  that  not  only  gold  and  platina,  but  all  the 
metals  and  metallic  bodies^  in  short  all  substances  proper 
for  decomposing  water,  as  soon  as  they  are  traversed  by  an 
electrical  current  strong  enough  to  disengage  oxygen^  have 
the  property  of  converting  water  into  oxygenated  muriatic 
acid.  This  change  of  nature,  this  metamorphosis  (if  1  may 
be  permitted  so  to  express  myself)  of  water,  fills  with  asto* 
nishment  the  philosopher  who  contemplates  it,  and  who 
comprehends  the  useful  consequences  which  may  be  derived 
from  it. 

For  a  long  time  I  have  been  occupied  with  this  subject^ 
and  this  result  enters  into  the  course  of  experiments  which  I 
made  and  communicated  to  M.  Viltosio  Fossombroni.  But 
have  the  people  who  repeated  my  experiments  read  my  let- 
ters with  a  tranquil  spirit,  laying  aside  all  the  hypotheses 
already  received  ?  Did  they  make  use  of  the  method  which 
I  indicated  ? — Certainly  not. 

My  assertion  is  so  true;  that  some  celebrated  chemists,  in 
spite  of  what  I  observed  in  my  letters,  introduced  into  the 
apparatus  two  metallic  wires,  making  one  of  them  commu- 
nicate with  the  positive  pole,  and  the  other  with  the  negative 
pole  of  the  electrical  column.  How  is  it  possible  to  obtain, 
by  such  a  method,  the  conversion  of  the  water  into  oxyge* 
nated  muriatic  acid  ?  It  is  a  fact  recognised  by  cver>'  na* 
turalist,  that  the  wire  which  communicates  with  the  positive 
pole  disengages  pure  oxygen,  while  the  other  which  com- 
municates with  the  negative  pole  disengages  from  the  water 
very  pure  hydrogen  ;  it  is  likewise  equally  obvious,  that  the 
two  gases  into  which  the  water  gradually  converts  itseli^  de- 
velop themselves  in  such  a  proportion,  that  if  they  lose  their 
elasticity  they  will  again  recompose  the  same  volume  of 
water,  equivalent  in  weight  to  that  of  the  two  gases. 

I  ask,  at  present,  How,  after  these  facts,  it  could  be  pre- 
tended that  the  liquid  which  remains  from  the  decomposi- 
tion could  convert  itself  into  oxygenated  muriatic  acid  ? 
But  let  us  proceed  a  step  further  :  the  moleculas  of  water 
which  are  deoxygenated  by  the  contact  of  the  wire  of  the 
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0»  i/w  Compoiitim  of  the  i 
Bositive  pole,  beinc:  ilfpnved  vf  tlmr  W 
■hey  combine  itieiiisdvcs  iimsnlialc]^  iri|{ 
rulffi  of  waier  abandoiicJ  by  hj(it(^n  in  ti 
|of  the  wire  of  the  negative  pole  of  tbc 
e  they  are  equally  deprived  of  t^lwiicil 
kcIf-evidcnt :  iu  fact,  if  rioIccuIk  of  oxy; 
Jdeprived  of  elaolirity,  and  in  the  necesu 
Iform  water,  could  enter  into  iiumedute' 
t  fomi  water,  it  would  be  impnesible 
}exKl  at  all. 

"nicsi;  considerations  did  not  oieapc  the 
boldt  and  Gay  Lussac :  they  understood  c 
lin  the  experiment  of  the  Kngli^h  chcmitl 
ftiot  be  oxvgenaied  and  bydrogcnaicd  bu( 
(neni  alone  ;  eeeing  that  the  total  abMTpli 
de,  and  of  oxygen  on  the  other,  fh 
a  really  nciiher  hydrogcnaled  nor  oxygei 
prder  to  become  so,  it  would  l«  ntifn* 
tbsorb  one  of  ihc  two  gases  in  s  propor 
Rhat  required  for  the  composition  of  wat 
Borbs  these  two  gases  in  the  proportion  « 
Ito  conceive  that  the  properties  of  one 
;ulra!ized  by  ihoseof  ihe  other,  and  th 
■he  experiment  quoted,  ihe  water  luig 
jixygenate  itself  for  a  single  niuniuiit,  b 
■cinain  in  this  state  in  a  permanent  mai 
^Iready  mentioned. 

But  lo  return  to  our  subject,  which  if 
fclem  of  the  solution  upon  which  the  t 
oxygenated  acid  depends. 
A  volume  of  water,  distilled  and  dej 
decompose  it  in  Hjch  n  manner 
JAiiicli    it  ought  to  clear  ilstlf  gradiiall 
n. 

Take  a  glass  tube  of  any  form  yon  { 
It  has  two  orifices,  the  one  small  and  ri 
B  diamcier  large  enough  to  introduce  the 
hrough  the  first  of  these  orilicci 
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pass  and  seal  it  up  with  wax ;  then  fill  the  tube  with  di- 
stilled water,  and  place  in  it  two  or  three  layers  of  white 
linen  moistened  ;  seal  it  up  by  fixing  the  linen  to  the  ex- 
tremity of  the  lube.  Plunge  the  tube  by  this  last  extremity 
into  a  vessel  containing  very  pure  water.  By  means  of  se- 
veral moistened  slips  of  spongy  paper  make  the  water  of  this 
vessel  communicate  with  the  negative  pole  of  a  column 
sufficiently  energetic ;  and,  finally,  make  the  gold  or  platina 
\\  ire  communicate  with  the  positive  pole  of  the  electrical 
column.  The  energy  of  this  column  being  proportioned  to 
the  number  of  pairs  of  metallic  plates,  to  their  state,  and  to 
that  of  the  humid  conductors,  would  be,  as  is  well  known, 
pruportiuned  to  the  capacity  of  the  tube  which  contains  the 
water  under  experiment.  As  soon  as  the  circle  is  completed, 
it  will  establish  an  uninterrupted  circulation,  and  by  this 
means  the  water  will  gradually  clear  itself  of  oxygen,  passing 
it  off  by  the  wire  of  gold  or  platina. 

This  astonishing  change  of  water  into  oxygenated  muriatic 
acid  creates  an  agreeable  surprise  in  the  mind ;  Felix  qui 
potuit  rtrum  cognoscerc  causas^  After  having  resolved  this 
important  problem,  I  proposed  another  to  myself,  which 
was  as  follows  : 

A  volume  of  water,  distilled  and  freed  as  much  as  possible 

from  air,  being  given,  it  is  proposed  to  extract  the  hydrogen 

from  it. 

Solution. 

Take  a  glass  tube  with  two  orifices,  the  one  straight  and 
without  any  sharp  edge,  the  other  with  a  stopper,  and  of  a 
diameter  sufficient  to  introduce  the  distilled  water  without 
trouble.  Introduce  through  the  smallest  orifice  a  wire  of 
gold,  platina,  or  other  metal,  and  seal  it  hermetically  with 
wax.  Fill  this  tube  with  distilled  water  freed  from  air,  close 
the  other  orifice  with  fine  linen  moistened  with  water  folded 
three  or  four  times ;  plunge  the  tube  on  the  side  of  this 
second  orifice  into  a  vessel  containing  pure  water;  plunge 
into  this  water  slips  of  spongy  paper  which  communicate 
by  the  other  extremity  to  the  positive  pole  of  the  electrical 
pile.  Finally,  make  the  metallic  wire  communicate  with 
the  negative»pole  of  this  same  pile.    This  being  done^  a 
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Rmjat  Society  fif  London. 
•uhx'ion  nf  llie   electrical  fluid,  ai  is  w 
;i-,  \\\\\ii\\  gr»du.iUy  makes  a  quanti 
lar  the  mctaltic  wire,  wliicli,  being  uiAlyx 

almost  wholly  pure  liydrogep. 
iBy  this  new  inclhod  of  clccompnEition  ' 
Try  much  o:tvgenaled,  as  is  positively  pfi 
Irimcnt  1  havt  given  in  my  Opiitcihs- 
■If  that  which  licvf  ral  philosophical  phx-sirfl 
1  true,  that  nitygcii  is  an  excellent  remedy  ii 
Irs,  the  phtlaniliropiBl  may  have  rcct>ursc 
huQin  to  obtain  oxygenated  water,  and  i 
Bperiments  useful  to  sorjeiy.  In  short,  i 
"tie  could  we  choose,  by  means  nf  wliich  W 
In  into  the  human  boWy,  llian  a  titjuid  so  i 


XXXIl.  Proceedmgi  i^ Leermd  S 

ROVAL  socierr  or  lOKoe) 

Ikb.  87-   Tlie  Right  HonotinibkStrJqMi 

pi,  in  the  chair. — ^A  paper  by  Mr.  HoRiBf 

Kction  of  the  prostate  gland,"  was  read. 

a  drawing  exhibiting  minutely  ilie  sltuaf 

w'ly  discovered  gland,  or  nither  peculi 

Ingaiion  of  a  part  of  the  substance  of  t 

litruding  aeainpt  the  bladder.  This  disea» 

lly  affects  the  bladder,  has  hitherto  bet-n  irr 

s  true  cause  not  being  known ;  and 

s  phviiiological  discoven,'  may  be  of  im 

e  towards  relieving  the  sufferings  of  pai 

I  labouring  under  the  effects  of  calculi  i 

plarch  6.  The  President  in  the  chair.- 
|iimunication  from  Dr.  Hersehel,  "  oi 
y  of  the  solar  motion,"  was  cororae 
^lArch  13.  The  President  in  the  chair— 
I  aSove  paper,  much  of  which  was  of 
li,  being  mathematical  tables  of  ibe  re 
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the  fixed  stars.  The  observations  contained  in  this  paper 
are  in  continuation  of  a  former  communication  from  the 
author  on  the  direct  motion  of  the  sun,  and  illustrate^  with 
his  usual  ingenuity,  the  causes  of  the  sidereal  motions  ap- 
plied to  stars  of  six  ditfcrent  magnitudes, 

March  so.  The  President  in  the  chair. — A  paper  by 
J.  Mendoza  Rios,  esq.  was  read,  explaining  the  properties 
and  use  of  an  instrument  for  dividing  circles. 

SOCIBTY  OF  ANTiaUARIKS. 

Feb.  27.  The  right  honourable  the  earl  of  Leicester^  pre* 
sident,  in  the  chair. — ^llie  indefatigable  Mr.  Lysons  furnished 
some  very  curious  extracts  from  the  Tower  Records  of  Ed- 
ward I.,  in  which  it  appeared  that  Edward  was  extremely 
attached  to  different  kinds  of  sports  and  pastimes,  and  par- 
ticularly to  a  game  with  cards  which  he  brought  from  Pa- 
lestine after  his  croisade,  where  painted  figures  on  paper  had 
been  in  use  long  before  the  reputed  discovery  of  cards  by  a 
Frenchman  in  the  14th  century.  This  fact  is  worthy  of 
attention,  as  it  would  lead  to  the  discovery  of  the  real  origin 
of  several  other  things  which  have  been  introduced  by  the 
same  means  into  Europe,  and  which  have  latterly  passed, 
but  erroneously,  for  French  discoveries.  It  will  be  re- 
membered, that  Edward,  returning  from  the  croisade,  came 
through  France,  where  he  was  treacherously* detained  as  a 
hostage,  and  during  which  time  he  contributed  very  mate- 
rially to  disseminate  the  arts  and  civilize  his  then  faithful 
subjects  of  Guyenne,  It  is  also  known  that  the  Moors  used 
something  nearly  similar  to  cards  for  amusement  at  Cordova 
and  Granada,  and  it  is  most  probable  that  they  were  of  Car- 
thaginian or  Phoenician  origin.  Like  almost  all  the  utensili 
of  civil  life,  games  with  cards  have  doubtless  oiiginated  in 
commercial  and  mercantile  countries. 

J.  P.  Malcolm,  esq.  exhibited  to  the  society  the  core  of  a 
horn  that  was  found  in  St.  Paul's  Church -yard,  nearly  nine 
feet  below  the  surface  of  the  ground.  T*his  bone  was  snp- 
)K>sed  to  have  belonged  to  some  of  the  animals  sacrificed  in 
the  days  of  heathen  superstition,  as  it  is  alleged  that  the  site 
of  St.  Paul's  was  antiently  a  place  where  the  Romans  offered 
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up  sacrifices  to  tlieir  gods.  Thi< 
duccJ  such  a  general  emotion, 
tht;  hnary -I  leaded  antifiuarioi  »ho 
llif  very  learned  aalhnr  did  not  j 
wlikii  lie  exhiUiled  had  belong 
On  the  durability  of  a  mosi  por< 
certainly  ntver  refiecied,  ntht;rwi 
poncd  it  above  1 300  years  old ! 

Several  liiitorical  dociimciit^, 
were  read,  relative  to  the  princl] 
AVelsh  prince  of  Wales  (in  IS 
submit  to  the  English  dominatio 

March  6.  C.  Orde,  c«q.  vice 
Some  of  the  antiquarian  I'riendG  I 
a  U-arned  lady,  having  exprei*ed 
grew  on  the  oak,  she  ordered  a  se 
tatneAihe  fact,  which  was  com 
society,  ami  confirmed  viva  voc 
who  saw  lhi:i  panuitic  plant  atla 
pcnded  in  the  hall  of  Berkeley  c 
tiquaries  seem  tf  have  forgatte: 
or  misletoe  of  the  oak,  has  been 

An  iiitcrcstiDg  kUcr  to  (In- 
S.  Wcslon,  B.  D.  was  read,  c 
liilherio  unknbwn  brass  coin  of 
Greece.  On  one  side  was  a  he: 
of  grapes  well  executed.  The 
visible — HT%;  ihe  coin  having 
The  opinions  advanced  respecti 
cunjcciurc. 

March  20.  The  right  honour 
A  mining  instrument,  found  ir 
Derbyshire,  was  exhibited,  it 
gouge  used  by  carpenters,  aboi 
diameter.  The  upper  part  of  i 
is  evidently  fonned  upon  it,  ai 
It  is  thought  that  this  mine  h; 
days  of  the  Saxons  j  but  no  o 
b,\blc  antiquity  of  the  instruir 
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much  more  modem,  and  may  have  been  uted  long  since  the 
niine  in  which  it  was  found  has  been  worked.  Nor  is  the 
formation  of  spar  one  of  the  slowest  processes  of  mineral 
aggregation. 

GALVANIC  SOCIETT,  PARIS. 

The  following  account  of  the  proceedings  of  this  societ^t 
during  the  years  1804  and  1803,  was  read  at  its  sitting  oo 
the  6th  of  Februar>'  1 806. 

The  pile  of  Volta  has  been  considered  in  different  points 
of  vieW|  and  has  experienced  several  new  modifications  in 
its  construction.  One  of  the  correspondents  of  the  society^ 
M.  Marechauxy  has  formed  a  pile  of  nine  disks,  composed 
of  sine  and  copper,  separated  by  rounds  of  dry  blotting 
paper*  Cords  of  silk  supply  the  place  of  the  glass  tubes  ta 
the  ordinary  apparatus,  and  hold  it  suspended  to  a  book. 
The  pile  thus  constructed  produces  very  sensible  effects. 
M.  Marechaux  thought  he  remarked,  by  means  of  tnis  ap- 
paratus, that  the  electrical  tension  of  the  pile  increases  and 
decreases  in  proportion  to  the  electrical  state  of  the  air,  and 
that  its  action  is  stronger  the  more  the  air  is  charged  with 
humidity. 

A  new  apparatus,  to  which  the  name  of  the  Galvanic 
chain  has  been  given,  has  been  invented  by  M.  Struve. 
This  chain  is  composed  of  several  double  cones,  one  of 
copper  and  another  of  zinc,  and  so  on  alternately,  soldered 
together  by  their  bases.  To  the  point  of  these  cones  is  an* 
nexed  a  hook,  which  serves  to  join  together  a  greater  or  lest 
quantity  of  these  double  ccnes.  Linen  or  cotton  is  placed 
between  these  latter,  in  such  a  manner,  however,  that  the 
extremities  are  in  contact  with  each  of  the  extremitiea  of 
2inc  and  copper.  The  chain,  thus  dispose4  and  saturated 
with  muriate  of  soda,  is  instantly  in  a  condition  to  operate. 
It  is,  according  to  the  author,  less  oxidable  tlian  the  ordinary 
apparatus,  and  its  activity  is  triple ;  a  chain  of  15  or  90  of 
these  cones  having  as  much  energy  as  a  pile  of  50  or  60 
disks. 

It  was  very  difficult,  with  the  straw  electrometer  of  Volfi, 
and  even  with  the  electric  balance  of  Coubmb^  to  appreckM 
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the  fccl/le  electrical  teniiuiui  of  tl 
having  recr>iirsc  to  the  (rondCDter 
in  itsvfTcuU}  imJ  of  which  the  p 
To  remedy  this  inconvmicnce,  di 
been  presented  i<i  the  society,  one 
by  count  Siembcrg ;  but  none  of 
niftity  advant;i£cs  at  one  produced 
proved  by  M.  Vc-uu-dc-Launy. 

Mcs.tra.  Nanctic,  Graiteruii,  an 
that  the  Galvanic  action  is  ai^t 
when  the  pile  ie  exposed  to  a  tu^ 
when  it  is  plunged  into  flame,  o 
bonicacid  ga»,  kc.\  tliirdly,  the< 
iecls  of  the  pile  are  not  transnii^i 
are  (hen  scarcely  perceptible  evw 

By  analoguii*  experimriUs  M< 
laini-d  the  non-tratumi«siou  of  G 

Naturalist*  having  uinoanced  t 
expLTimente  on  the  cooductibilil 
up  tlte  question  anew.  He  hai 
terposed  in  the  Galvanic  chain  p 
feels  of  the  pile.  This  he  discov 
'this  coniliiclibic  pntpcriy  is  ne 
frogs  being  excited  in  a  mucli  ni' 
flame  is  interposed. 

The  diamond,  which  several 
pure  carbon,  is,  according  to  the 
tclli,  a  non-conductor  of  Galvai 
tained,  from  the  labours  of  i\l.  ( 
c.\iiie  of  carbon  is  one  of  the  vcr 

M.  Hcniian,  of  Berlin,  has  i 
different  substances  employed  ai 
has  divided  ihem  into  insulated  t 

•  Mr.W.H-PcpTi  ascMUined,  a  coi 
o!  the  |)iie  is  auguienlcd  br  plscing  ii  ia  i 
in  a  v;icuuin ;  but,  umcail  of  Ihe  tffiit  nc 
cuum,  he  hu  aicertaiaed  ihat  ihcmetili 
uieiah,  of  course,  txe  Dot  oiidaiod— tb 
f.\  cu  nui  during  the  proct:si. — Edit- 
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perfect  conductors,  and  into  uni-polar  and  bi-polar  bodies, 
according  as  their  conductible  property  manifests  itself  at 
both,  or  only  at  one  of  the  extremities  of  the  pile. 

The  theory  of  the  decomposition  of  water  by  means  of  the 
apparatus  of  Volta  has  commanded  the  particular  attention 
of  the  society* 

One  of  the  honorary  members,  M.  Chonipre,  produced 
this  decomposition  in  a  very  strong  glass  tube  full  of  water 
and  hermetically  sealed,  by  means  of  a  brass  cap  screwed  on 
with  leather  between  the  joints.  'Ilic  result  of  his  experi- 
ments was,  that  the  Galvanic  action  takes  place  as  well  in 
the  closed  tube  as  in  an  open  one,  or  one  only  partly  filled 
with  water ;  but  that  in  the  first,  the  water,  in  order  tO  make 
room  for  the  bubbles  of  the  gas  produced  by  decomposition, 
penetrates  through  the  pores  of  the  brass  or  greased  leather 
which  serve  to  close  the  tube,  and  makes  its  appearance  in 
spite  of  every  obstacle. 

The  reported  formation  of  muriatic  acid  by  the  decompo- 
sition of  water  presented  a  new  problem  for  the  solution  of 
the  society ;  and  numerous  experiments  have  been  made  in 
order  to  ascertain  the  facts  announced  by  M.  Pacchiani. 
The  results,  however,  have  not  yet  been  similar  to  his ;  but 
the  society  is  still  occupied  in  pursuing  the  same  experi*- 
ments. 

M.  Manim  produced  the  decomposition  of  water  by  means 
of  the  grand  electrical  machine  in  the  Teylerian  museum : 
the  two  wires  of  platina  employed  in  the  experiment  pro- 
duced the  liberation  of  a  mixture  of  oxygen  and  hydrogen 
gases ;  and  he  was  not  able  to  obtain  them  separate,  as  he 
did  with  the  pil«. 

Gautherot,  whose  loss  every  naturalist  deplores,  was  the 
first  who  suggested  the  idm  of  accumulating  the  Galvanic 
fluid,  and  preserving  it  in  apparatus  where  it  was  not  spon- 
taneously produced.  He  accomplished  this  by  a  method  at 
once  simple  and  ingeniotis. 

**  If  we  place,"  says  he,  **  in  a  bottle  of  salt  water,  closed 
with  a  linen  stopper,  the  extremities  of  two  wires  of  platina, 
which  traverse  this  same  stopper  without  touching  one  an« 
other ;  and  if  we  make  the  outward  extremities  of  these  two 

wires 
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wire*  cADimutiicatc  wiih  the  t 
communic-iiion  may  be  intemt|)l 
t^xcite  u  (It^r.icli-d  tnstc,  and  pcrhji| 
will  even  produce  (be  dt'CompMit 
ment  clcinon«iratc<  the  p'-<-Knce 
apparatus  by  no  lueaiid  pni|<>T  to 

*'  If  wt  p)ungc  ihc  two  (.-xlrem 
ima  in  the  cxtrtnie  cuiw  of  the 
bring  these  two  ends  near  togc 
an<l  carry  ihtm  lo  the  mouth, 
taste,  the  more  decided  in  propoi 
wire  iT,  more  considerable." 

The;  diicovcry  made  by  this  an 
wliich  he  has  reprewnted,  ought 
wonis,  "  the  source  or  basts  of 
and  concur,  more  it)«n  any  nihi 
ihtury  of  this  new  branch  of  phy 

Treading  in  the  fiaotsteps  of  Qi 
cccdiid  a  lit'-p  funhttrj  in  ztcertiua 
a  part  of  a  Galranic  arc,  pnit,  r| 
posiie  state  from  that  which  ih 
manner,  that  the  side,  which  dm 
positive,  becnmi's  negative  whe 
Vfis-J.  This  rtmarli  conilLicled 
a  secondary  or  charging  pilc,- 
forma  an  epoch  in  the  history  ol 

This  pile  is  formed  of  disks 
copper,  and  of  an  equal  numlie 
water.  It  is  raised  on  an  ordi 
laying  on  the  disks  of  copper  a 
The  whole  is  kept  steady  by  m< 

The  pile,  constructed  in  thi 
no  perceptible  pharnomena;  bu 
communication  with  theVolta' 
ties  of  that  pile,  displays  an  clc 
motion,  and  gives  sensations  o 
vanie  phenomena  in  the  same 

The  society  resolved  to  asc< 
conJary  pile,  with  all  the  mod 
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tion  presented ;  and  although  they  obtained  results  a  little 
weaker  than  those  announced  by  Rittcr,  they  do  not  hesitate 
to  regard  his  labours,  as  well  as  those  of  Gautherot,  as  the 
most  fortunate  experiments  which  have  been  made  since  the 
invention  of  the  pile  of  Volta;  and  thc^y  acknowledge  that 
both  of  these  philosophers  deserve  well  of  science — the  one 
for  having  paved  the  way,  and  the  other  for  having  given  a 
grand  discovery  to  the  world. 

The  effects  of  Galvanism  in  medicine  have  been  also  tried, 
but  with  little  success  hitherto.  In  some  cases  of  asphixia 
it  did  harm ;  and  out  of  an  immense  number  of  applications 
to  deaf  and  dumb  patients,  both  naturally  and  accidentally 
so,  only  two  seemed  to  have  derived  any  benefit. 

Several  poisons  having  evinced  the  Galvanic  excitability, 
while  others  remained  unmoved,  M.  Wranken  took  that  op- 
portunity of  ascertaining  different  kinds  of  poisons. 

UNIVERSITY  OF  GoTTINOEN. 

This  university  proposes  the  following  question  as  the 
subject  of  a  prize  essay,  to  be  given  in  before  July  1 807 : — 
^<  What  is  the  influence  of  the  various  taxations,  on  the 
morals  and  industry  of  the  people  ?'* 

SOCIBTT  OP  SCIENCES,  COPENHAGEN. 

'  Messrs.  Chaptal  and  Cuvier  have  been  elected  members 
of  this  society. 

Professor  Treschow,  of  Copenhagen,  has  been  occupied 
during  the  winter  in  a  course  of  lectures  on  anthropology, 
wherein  he  hatf  severely  criticised  the  speculations  of  Dr. 
Oall  on  the  nature  of  the  human  soul. 

SOCIBTT  OP  8CIBKCBS,  OOBRLITZ. 

This  society  has  proposed  the  following  subject  of  inves- 
tigation to  the  learned : 

1  •  In  cloudy  weather  k  freezes  but  in  a  small  degree  tmtil 
the  thermometer  of  Reaumur  has  fallen  to  the  zero  point, 
or  at  least  very  little  above  it :  Wherefore  then,  in  a  serene 
nky,  docs  it  freese  when  the  same  thermometer  is  three  or 
four  degrees  above  the  zero  point  ? 

«.  CoUecl 


XXXIII.  tnteUigena 


1.  HE  Prussian  govcmme 
tneiit  for  the  progress  of  v 
\k-  siruclc  of  the  value  of 
ing  fou;  ounces  of  silver  « 
who  contribute  to  iia  succ^ 
KSPLliR  Ti 
A  subscriptloD  has  been 
meiit  to  the  memory  of  ] 
consist  of  a  Doric  temple  ! 
in  the  Stembergiaa  gardciu 


Tahle  of  the  r 

igfU  Ascen 

Pa/las,  and  J 

Ceres.        | 

A.R. 

Dcc.N. 

1606. 

O          >        h 

April  3 

6  55     4 

30  52  5 

6 

6  58  28 

30  47  5 

9 

7     2     8 

30  40  5 

12 

7     5  52 

30  34   6 

15 

7   g  48 

30  26  6 

18 

7    13   52 

30  18  6 

21 

7   18     0 

30  10  6 

34 

7  22   16 

30      1  6 

27 

7  26  40 

29  51    6 

30 

7  31    12 

29  41   6 

Ceres  and  Pallas  are  too 
seeu  in  this  country. 


Mechanks.'^Leclures.  1 89 

MECHANICS. 

A  mechanic  of  Copenhagen  has  made  a  model  of  a  praam 
intended  to  conduct,  without  danger,  ships  of  the  largest  di- 
mensions across  the  ice.  His  model  has  been  examined  by 
the  most  celebrated  engineers  on  the  continent,  and  promises 
to  be  of  great  service  to  the  Danish  marine. 

LBCTURES. 

Mr.  Thelwall  has  opened  a  seminary  for  the  cultivation  of 
the  science  and  practice  of  elocution,  and  the  cure  of  impe- 
diments of  speech ;  and  has  just  commenced  a  course  of  lec- 
tures, at  his  house,  No.  40,  Bedford -place,  Russel-square, 
on  the  physiological  principles  of  his  art,  and  the  causes^ 
prevention,  and  cure  of  the  several  species  of  impediments, 
natural  and  habitual.  The  intention  of  the  lecturer  is  to 
treat  his  subject  as  a  branch  of  natural  and  experimental 
philosophy  ;  to  investigate  the  laws  of  organic  action  upon 
which  the  phenomenon  of  speech  depend  ;  to  consider  at 
large  the  theory  of  the  human  voice,  and  of  human  enuncia- 
tion ;  and  to  apply  the  principles  of  that  theory  to  the  prac- 
tical improvement  of  the  power  and  tone  of  the  voice,  and 
the  facilities  of  enunciative  expression.  For  this  purpose, 
besides  the  more  popular  accompaniments  of  reading,  reci- 
tations, and  oratorical  digressions,  the  lectures  are  illustrated 
by  graphic  and  mechanical  demonstrations  of  the  essential 
propositions ;  and  an  attempt  is  made  to  place  whatever  re- 
lates to  the  fimdamental  requisites,  and  even  to  many  of  the 
higher  graces  of  elocutionary  expression,  on  the  broad  and 
sure  foundations  of  anatomical  and  mathematical  science. 
Even  our  perceptions  of  musical  proportion,  and  the  conse- 
quent laws  of  musical  composition,  are  referred,  for  their 
origin,  to  certain  principles  of  physical  necessity,  resulting 
from  the  structure  of  the  oigans  of  voice :  and  from  the 
existing  harmony  betweeo.  these  principles  and  our  percep- 
tions of  such  proportions,  Mr.  T.  builds  his  expectations  of 
surmounting  all  impediments  not  resulting  either  from 
deafness  or  imbecility  of  mind.  His  plan,  of  course,  in- 
cludes the  structure  and  application  of  artificial  organs,  &c., 
for  the  relief  of  those  who  have  absolute  deficiencies  or  mal- 
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day  or  night  telescopes,  whereby  the  same  will  be  rendered 
more  portable  than  they  now  are.    Dated  March  18. 

To  Henry  Gore  Clough,  of  Norton«8treet,  in  the  parish 
of  St.  Mary-ie-bone^  and  county  of  Middlesex,  surgeon ; 
for  his^furented  certain  improvements  in  the  instruments  or 
apparatus  commonly  called  trusses,  which  are  used  for 
compressing  and  supporting  such  parts  of  the  human  frame 
as  are  or  may  be  ruptured  or  disposed  to  protrude.  Dated 
March  SI. 

To  Francis  Place,  of  Charing-cross,  in  the  parish  of  St. 
Martin  in  the  Fields,  in  the  county  of  Middlesex,  tailor 
and  mercer  ;  for  his  invented  certain  improvements  in  locks 
for  muskets,  pistols,  fowling-pieces,  carriage  guns,  and  every 
species  of  fire-arms.     Dated  as  above. 

To  Richard  Ottley,  of  Myrtle-hill,  near  Cacrmarthen,  in 
Caermarthcnshire,  esq.,  and  James  Jeans,  of  Portsmouth,  in 
the  county  of  Hants,  ship-builder ;  for  their  invented  certain 
improvements  in  chain-pumps,  in  the  mode  of  working  the 
same,  and  in  the  wells  for  receiving  such  pumps,  whereby 
much  manual  labour  will  be  saved.     Dated  as  above. 

To  Joseph  Hinchsliffe,  of  Dumfries,  in  that  part  of  the 
united  kingdom  called  Scotland  ;  for  his  invented  new  me- 
thod of  manufacturing  elastic  spring  trusses  for  ruptures  or 
rupture  bandages.    Dated  March  S6. 

To  Bracy  Clark,  of  Giltspur-street,  in  the  city  of  London, 
veterinary  surgeon ;  for  his  invented  certain  improvements 
upon  horse-shoes.    Dated  as  above. 

To  Quintin  M'  Adam,  of  Anderston,  near  the  city  of 
Glasgow,  in  the  county  of  Lanark,  in  that  part  of  the  united 
kingdom  of  Great  Britain  and  Ireland  called  Scotland  ;  for 
an  improved  method  of  dressing  yams  for  weaving,  by 
means  of  a  new  and  useful  machine.    Dated  March  SO. 

To  William  Parr,  of  Bermondsey  New  Road,  in  the  county 
of  Surrey,  gentleman,  Richard  Bevington,  of  Gracechurch- 
street,  in  the  c'lty  of  London,  merchant,  and  Samuel  Be- 
vington, of  Grange-road,  Bermondsey,  in^the  said  county 
of  Surrey,  leather-dresser ;  for  their  invented  machine  for 
vplitting  hides,  skins,  pelts,  or  leather,  in  an  improved 
aanner.    Dated  as  above. 
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XXX TV,  Account  of  a  Series  of  Evperiments^  showing  the 
Effects  of  Compression  in  modifying  the  Action  of  Heatm 
-By  Sir  James  Hall,  Bart.  F.R.S.  Edin. 

[Continued  from  p.  155.] 

III.  Experimtfnts  made  in  Tubes  of  Porcelain. -^Tubes  of 
IFedgewood's  I  fare. — Methods  used  to  confine  the  Car^ 
honic  Acid,  and  to  close  the  Pores  of  t lie  Porcelain  in  a 
horizontal  Apparatus, — Tubes  made  with  a  Fiew  to  these 
Experiments,— The  fWlical  Apparatus  adopted. — yieiv 
of  Results  obtained  both  in  Iron  aud  Porcelain. — The 
Formation  of  Limestone  and  Marble, — Inquiry  into  the 
Cause  of  the  partial  Calcinations, — Tubes  of  Porcelain 
weighed  previous  to  breaking, —  Experiments  with  Porce- 
lain Tubes  proved  to  be  limited. 

VV  HiLK  I  was  carrying  on  the  abovc-mcnlioned  experi- 
ments, I  was  occasionally  occupied  with  another  »et,  in 
tubes  of  porcelain.  So  much,  indeed,  was  I  prepossessed 
in  favour  of  this  last  mode,  that  I  laid  gun-barreU  aside, 
and  adhered  to  it  during  more  than  a  year.  The  methods 
followed  with  this  substance  differ  widely  from  those  already 
described,  though  founded  on  the  same  general  principles. 

I  procured  from  Mr.  Wcdgewood's  manufactory  at  Etru- 
ria,  in  Staffordshire,  a  set  of  tubes  for  this  purpose,  formed 
of  the  same  substance  with  the  white  mortars,  in  common 
use,  made  there.  These  tubes  were  fourteen  inches  long, 
with  a  bore  of  half  an  inch  diameter,  and  thickness  of  0*8 ; 
being  closed  at  one  end  (figs.  9,  10,  I) ,  19,  13*). 

I  proposed  to  ram  the  carbonate  of  lime  into  the  breech 
(Gg.  9.  A) ;  then  filling  the  tube  to  within  a  small  distance 
of  its  muzzle  with  pounded  flint  (B),  to  fill  that  remainder 
(C)  with  Common  borax  of  the  shops  (borate  of  soda)  pre- 
viously reduced  to  glass,  and  then  pounded;  to  apply  heat 
to  the  muzzle  alone,  so  as  to  convert  that  borax  iuto  fohd 
glass;  tben^  reversing  the  operation,  to  keep  the  muzzle 

*  PUte  rv.,  f^ivtn  in  our  btt  Number. 
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bom  ifig.  10.  C)  »  ncftr  ihe 
dcrgo  bL4t  along  with  tbc  c 
bctnxat  ibU  buiax  and  ibc  cot 
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p.in&ioii  of  tbc  carbonic  acid, 
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cold  pans. 

Ill  some  respects  this  pl.-.n  s 
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mass  in  the  lowtst  red  liijat ; 
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n-niihs  Mcrc  accordingly  ohtai 
in  practice,  that  as  the  heat  i 
into  too  thin  fu>ion,  and  w; 
<if  the  silex,  the  .■^pacc  in  « 
empty  on  Weakin^  tlie  tube. 
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8ary  to  oppose  something  more  substantial  and  compact^  to 
the  thin  and  penetrating  quality  of  pure  bocax. 

In  searching  for  some  such  substance,  a  curious  property 
of  bottle-glass  occurred  accidentally.  Some  of  this  glass^ 
in  powder,  having  been  introduced  into  a  muffle  at  the  tem* 
pcrature  of  about  SO^  of  Wedgewood ;  the  powder,  in  the 
space  of  about  a  minute,  entered  into  a  state  of  viscid  aggiu* 
tination,  like  that  of  honey,  and  in  about  a  minute  more 
(the  heat  always  continuing  unchanged)  consolidated  into  a 
firm  and  compact  moss  of  Reaumur's  porcelain  *•  It  now 
appeared,  that  by  placing  this  substance  immediately  behind 
the  borax,  the  penetrating  quality  of  this  last  might  be  ef- 
fectually restrained ;  for  Reaumur's  porcelain  has  the  double 
advantage  of  being  refractory,  and  of  not  cracking  by  change 
of  temperature.  I  Sound,  however,  thai  in  the  act  of  con- 
solidation, the  pounded  bottle-glass  shrunk,  so.  as  to  leave 
an  opening  between  its  mass  and  the  tube,  through  which 
the  borax,  and  along  with  it  the  carbonic  acid,  was  found 
to  escape.  But  the  object  in  view  was  obtained  by  means 
of  a  mixture  of  pounded  bottle-glass  and  pounded  flinty  in 
equal  parts.  This  compound  still  agglutinates,  not  indeed 
into  a  mass  so  hard  as  Reaumur's  porcelain,  but  sufficiently 
80  for  the  purpose ;  and  this  being  done  without  any  sem* 
,8ible  contraction,  an  effectual  barrier  was  opposed  to  the 
borax;  (this  arrangement  is  shown  in  fig.  1).;)  and  thus 
the  method  of  closing  the  tubes  was  rendered  so  complete^ 
as  seldom  to  fail  in  practice  f.  A  still  further  refinement 
upon  this  method  was  found  to  be  of  advantage.  A  second 
series  of  powders,  like  that  already  described,  was  introduced 
towards  the  muzzle,  as  shown  in  fig.  1 3.  During  the  first 
period  of  the  experiment,  this  last-mentioned  series  was  ex« 
posed  to  heat,  with  all  the  outward  half  of  th^  tube  {ab)i 

*  la  the  same  tempenudrc  a  mait  of  the  glats  of  equal  bulk  womli  undtr^ 
the  same  change;  but  it  would  occupy  an  hour. 

f  A  substance  equally  efficacious  in  rettrainin^  the  penetrtdof  qtntfty  cf 
borax,  was  discovered  by  another  accident.  It  consiitt  of  a  mixtiirt  of  boras 
and  common  sand,  by  which  a  substance  is  formed,  which*  m  heat,  tffWiTTff 
the  sute  of  a  very  tough  paste,  and  become*  hard  and  comptcl  OA  oooKof  . 
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nF  Icullicr  ir«  clnseil  In  oil  lij! 
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ii  with  ]M)undc(J  glanof  b 
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•eatcd  in  lig.  13).  { 

I  was  thus  eiiat>kd  to  can^ 
porcelain,  lo  the  atmoti  that  M 
I  -was  not  satUlied  with  the  foi 
to  obtain  tubes  of  a  superior  qu 
e.viicrinicni-s  with  variiiii=  pnrcc 
I  so  far  suctccded  as  Hi  proJu;:); 
lioiiic  acid  was,  in  a  great  nicnfu 
tcrnal  glaze.  The  bcsl  iDatcrial 
(he  pure  porcelain  clay  of  Con 
the  proporlion  ol'  two  iii'  [liis  cla 
call  Cornish  stunc,  whicli  I  beli 
fii'tlccoinposiiiun.  These  lubes 
long,  with  a  bore  taptring  from 
ness  was  about  0"3  at  ihi;  breccl 
muzzle  tij  the  thiniicis  of  a  ivafi 

T  nnw  adopted  a  new  intidc  ol 
vtrtically,  and  iTtt  Itorizoniatlj 
the  ihin  state  of  borax  whilst  in 
ii  might  to  be  Ircatcd  a*  a  co 
Mifiporlcd  in  the  course  of  the  ex 
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secure  perfect  lightness^  and  obviate  the  failure  which  often 
liappcncd  in  the  horizontal  positioo,  from  the  falling  of  the 
borax  to  the  lower  side. 

In  this  view  (Plate  VII.  fig.  16.) f  I  filled  the  breech  in 
the  manner  described  above^  and  introduced  into  the  muxzle 
some  borax  (C)  supported  at  the  middle  of  the  tube  by  a 
quantity  of  silcx  mixed  with  bottle-glass  (B).     I  placed  the 
tube  so  prepared^  with  its  breech  plunged  into  a  crucible  filled 
with  sand  (E),  and  its  muzale  pointing  upwards.    It  was 
now  my  object  to  apply  heat  to  the  the  muzzle  half,  whilst  the 
other  remained  cold.     In  that  view,  I  constructed  a  furnace 
(fig.  14.  and  15.) 9  having  a  muffle  placed  vertically  (cd), 
surrounded  on  all  sides  with  fire  (ee),  and  open  both  above 
(at  r),  and  below  (at  d).    The  crucible  just  mentioned,  with 
its  tube»  being  then  placed  on  a  support  directly  below  the 
vertical  muffle  (as  represented  in  fig.  14.  at  F),  it  was  raised 
so  tliat  the  half  of  the  tube  next  the  muzzle  was  introduced 
into  the  fire.     In  consequence  of  this,  the  borax  was  seen 
from  above  to  melt,  and  run  down  in  the  tube^  the  air  con- 
tained in  the  powder  escaping  in  the  form  of  bubbles,  till 
at  last  the  borax  stood  with  a  clear  and  steady  surface  like 
that  of  water.     Some  of  this  salt,  being  thrown  in  from 
above,  by  means  of  a  tube  of  glass,  the  liquid  surface  waa 
raised  nearly  to  the  muzzle,  and,  after  all  had  been  allowed 
to  became  cold,  the  position  of  the  tube  was  reversetl;  the 
muzzle  being  now  plunged  into  the  sand  (as  in  fig.  17«)> 
and  the  breech  introduced  into  the  muffle.     In  several  ex- 
periments I  found  it  answer  well,  to  occupy  great  part  of 
the  space  next  the  muzzle  with  a  rod  of  sand  and  clay  pre- 
viously baked   (fig.  19.  KK),  which  was  either  introduced 
at  first,  along  w  ith  the  pounded  bofax,  or,  being  made  red 
hot,  was  plunged  into  it  when  in  a  liquid  state.     In  many 
cases  I  assisted  the  compactness  of  the  tube  by  means  of  an 
internal  glaze  of  borax ;  the  carbonate  being  placed  in  a 
small  tube  (as  shown  in  fig.  18). 

These  devices  answered  the  end  proposed.  Three-fourths 
of  the  tube  next  the  muzzle  was  found  completely  filled  with 
a  mass, having  a  concave  temiinafion  at  both  ends,  (/and  g, 
figs.  17,   18,   19^  showing  that  it  had  stood  as  a  liquid 
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in  the  Iwo  oppwitr  positions  in 
to  il.    So  grcal  a  ricgree  of  (igh 
in  Ihis  way,  i)i.tl  I  fauoil  Dir« 
Kbnrce  of  failarn.     A  nantbrr 
explusion,  but  by  the  (brmaiic 
fisfure  at  ilie  brcei-h,  through  » 
Dciii  ncapctt.     I  uw  tint  ihii 
the  borax  wheti  in  t  lirjuid  etM 
ble  metaJ  in  the  cxpcniti«iM' 
Tier  htTt  fonned  indicftlcd  l!b| 
very  powcrfullr,  «nd  lo  a  TO] 
this  scum  of  fiilute  was  n 
a  mv  small  air  tube.    Tbl% 
f«w  etpenmcnts.  < 

In  iIm  connv  of  ibc  ^-cait  I 
a  number  of  cxpcfiments,  hf. 
scribed,  tmonntiiif,  ingctbM 
reb,  to  OQc  butidRd  and  fiAjf 
and  m  wltich  tbc  ifpannaj 


bet,  tnuy  eipetimenis  failed, 
sails,  ho»Tver,  upon  the  vY 

iD^luiry. 

'Chcse  cxpenmtnts  provr,  lh 
lilt  carbonate  of  lime  can  be 
\Mih{>ut  calcination,  aiid  la  r 
carbonic  acid,  which,  m  an  o 
raiUTC}  wouki  have  been  cnii 
these  circumstances,  hc^t  pre 
HTccls  ascril»ed  to  it  in  the  Hu 

Ry  this  iuint  sclicn  ol  heal 
lijiK.  which  hai*  Seen  inlrcd 
powdtr,  is  a^liitinatcd  into  a ' 
Pt  hardness,  >.onipacIn»i«.  aiu 
pniacliing  to  ihese  qualities  in 
of  the  rc^tihs,  by  their  s^oe 
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parency,  and  their  susceptibiliiy  of  polish^  deserve  the  namt^ 
of  marble. 

'The  same  trials  have  been  made  with  all  calcareous  sub- 
stances ;  with  chalk|  common  limestone^  marble^  spar,  and 
the  shells  of  fidh.  All  have  shown  the  same  general  pfo- 
pcrly,  with  some  varieties  as  to  temperature.  Thus  I  found, 
that,  in  the  same  circumstances,  chalk  was  more  susceptible 
of  agglutination  than  spar ;  the  latter  requiring  a  heat  two 
degrees  higher  than  the  former,  to  bring  it  to  the  same  pitch 
of  agglutination. 

The  chalk  used  in  my  first  experiments  always  assumed 
the  character  of  a  yellow  marble,  owing  probably  to  some 
•slight  contamination  of  iron.  When  a  solid  piece  of  chalk, 
whose  bulk  had  been  previously  measured  in  the  gage  of 
\Vedg«2 wood's  pyrometer,  was  submitted  to  heat  under  com- 
pression, its  contraction  was  remarkable,  proving  the  ap- 
proach of  the  particles  during  their  consolidation ;  on  these  ' 
occasions,  it  was  found  to  shrink  three  times  more  than  the 
pyrometer-pieces  in  the  same  temperature.  It  lost,  too,  al- 
piost  entirely,  .its  power  of  imbibing  water,  and  acquired  a 
great  addit*K>naI  specific  gravity.  On  several  occasions  I  ob- 
served, that  mat^ses  of  chalk,  which,  before  the  experiment, 
had  shown  one  uniform  character  of  whiu:i)ess^  assum^xi  a 
stratified  appearance,  indicated  by  a  scries  of  parallel  layers 
of  a  brown  colour.  This  circiunstauce  mav  hereafter  throw 
light  on  the  geological  history  of  this  extraordinary  sub- 
stance. 

I  have  said,  that,  by  mechanical  constraint,  almost  the 
whole  of  the  carbonic  acid  was  retained.  And,  in  truth,  s^ 
this  period  some  loss  of  weight  had  been  experienced  in  all 
the  experiments,  both  with  iron  and  porcelain.  But  even 
this  circumstance  is  valuable,  by  exhibiting  the  influence 
of  the  carbonic  acid,  as  varied  hy  itri  quantity. 

When  the  lo^s  exceeded  10  or  15  per  cent.*  of  the  wcigllt 
of  the  carbonate,  the  result  was  always  of  a  friable  texture, 

*  1  have  fiiind  that,  in  open  fire,  the  entire  I015  ^ustaiocd  by  the  carfy>patc 
Tjries  in  different  kind*  frum  412  to  45*5  per  ceot. 
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20O  Effects  vf  Hent  it 
aad  wUhoiitany  stony  chantctci 
ccui.,  it  wns  c:nii>i(kr(-(]  a*  gno 
lies  of  a  iiaiuiai  carbonaie.  In 
llic  \nfs  aniouatti,  for  instam 
rciuit  ivan  sonictJmcs  Rxtxllenl 
ing  every  appesoncfi  of  sounc 
high  character  of  cn'stallizatlor 
the  action  of  the  air;  snA,  by 
moisture,  or  both,  crumbled  t 
accofditig  lo  circumsiancca.  'i 
rarbonatc  of  lime,  though  not 
acid,  may  poss**ii  the  propertit 
a  difference  of  this  kind  may  ex 
and  give  rise  lo  their  different  ( 

I  have  observed,  in  many  c» 
reathed  on!v  to  a  certain  depth 
part  remaining  in  a  state  of  coi 
ncral,  of  a  very  fine  i^iiatitj-. 
thus  to  take  piact  in  two  tliffti 
proportion  of  eHrtwnic  acid  is 
carbonate ;  bv  the  other,  a  pot 
calcined,  while  the  rest  is  left 
th<^  effect  <,f  a  feel)!L- ^aldnin 
time,  and  Ihe  oilur  ui'  a  stu 
time. 

Some  of  tlie  ^c^ll]ls  which 
first  produced,  have  bfi".i  subj 
calcination.  It  happened,  in 
specimen  produced  mi  the  3 
fresh  fracture  has  restored  il. 

A  specimen,  too,  of  marble 
on  15th  May  1901,  was  so  coi 
nan  employed  to  pnlisb  it, 
substance  a  Hltle  whiter,  tlie  q 
would  be  of  great  value,  if  it 
Yet,  in  a  few  weeks  after  its  fi 

Niiinberiess  spt-cimers,  hoiv 
resist  the  air,  and  retain  their 


Effects  of  Heat  modified  hy  Compfeuim. 

Some  of  them  coDtinue  in  a  perfect  state^  though  they  h»ve 
been  kept,  without  any  precaution,  during  four  or  five  years. 
That  set,  in  particular,  remain  perfectly  entire^  which  were 
shown  last  year  in  this  society,  though  some  of  them  were 
made  in  1799}  some  in  1801  and  1802,  and  though  the  first 
eleven  were  long  soaked  in  water,  in  the  trials  made  of  thdr 
specific  gravity. 

A  curious  circumstance  occurred  in  one  of  these  experi- 
ments, which  may  hereafter  lead  to  important  consequences. 
Some  rust  of  iron  had  accidentally  found  its  way  into  the 
tube :  ten  grains  of  carbonate  were  used,  and  a  heat  of  SB* 
was  applied.  The  tube  had  no  flaw ;  but  there  was  a  cer- 
tainty that  the  carbonic  acid  had  escaped  through  its  pores. 
When  broken,  the  place  of  the  carbonate  was  found  occu- 
pied, partly  by  a  black  slaggy  matter,  and  partly  by  spheri- 
cles  of  various  sizes,  from  that  of  a  small  pea  do\%'nwards, 
of  a  white  substance,  which  proved  to  be  quicklime;  the 
sphericles  being  interspersed  through  the  slag,  as  spar  and 
agates  appear  in  wtiinstone.  The  slag  had  certainly  been 
produced  by  a  mixture  of  the  iron  with  the  substance  of  the 
tube;  and  the  spherical  form  of  the  quicklime  seems  to 
show  that  the  .carbonate  had  been  in  fusion  along  with  the 
slag,  and  that  they  had  separated  on  the  escape  of  the  car- 
bonic acid. 

The  subject  was  carried  thus  far  in  1803,  when  I  should 
probably  have  published  my  experiments,  had  I  not  been 
induced  to  prosecute  the  inquiry  by  certain  indications,  and 
accidental  results,  of  a  nature  too  irregular  and  uncertain  to 
meet  the  public  eye,  but  which  convinced  me  that  it  was 
possible  to  establish^  by  experiment,  the  truth  of  all  that  was 
by  pot  helically  assumed  in  the  Huttonian  theory. 

The  principal  object  was  now  to  accomplish  the  entire 
fusion  of  the  carbonate,  and  to  obtain  spar  as  the  result  of 
that  fusion,  in  imitation  of  what  we  conceive  to  have  taken 
place  in  nature. 

It  was  likewise  important  to  acquire  the  power  of  retain- 
ing all  the  carbonic  acid  of  the  carbonate,  both  on  account 
pi  the  fact  itsclfj  and  on  account  of  its  consequences ;  the 

result 
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n»ult  being  visibly  improved  1 
complete  Siituraiion.  J  tlierd'oi 
ligatc  the  caiisu  of  the  partial  ca 
taken  placi:,  to  a  greater  or  a  Ici 
nicntj.  'I'hi.'  ({ueiiUDii  tiaiurally 
become  of  Uic  carbonic  acid  st 
cinatioDs  from  [lie  cnnhy  ba.«r?  i 
Gcl,  and  cHTspcd  ciiiirdy  ;  or  h 
in  a  gaseous,  but  Iilglily  comp 
UIC,  that  this  qucHtiun  niiglit  be 
the  vc$«c1  before  and  after  the 
b  on  ale. 

With  iron,  a  constant  and  ir 
larity  cxittcd  in  the  oxidation  ol 
lain  the  thing  wa.*  easy;  juid  I 
experiments  with  this  material 
quc&tion  liaJ  occurred  to  mc.  T 
as  its  muziclc  was  closed,  and  a{ 
exposed  to  the  fire ;  taking  can 
to  cool.  In  every  case  I-  found 
that,  even  in  the  best  experin 
trated  to  a  certain  degree.  I  i 
tht  caibntiic  aciJ  s<-p;iratuJ,  rf 
gaseous  lorm  ;  ami  in  that  vicv 
had  just  been  weij^hed,  in  a  sh 
SMrrounded,  on  the  scale  of  I 
weight  wa3  ascertained,  I  broV 
snd  then  replaced  upon  the  sea 
fragments.  In  those  CNperinK 
tion  had  taken  place,  the  w 
I'lianged,  for  all  the  carbonic  ac 
the  action  of  heal.  But  in  l!n 
that  a  loss  of  wciglil  was  the 
tnbc. 

These  facts  prove,  that  ho 
operated  in  the  porcelain  tubs 
loss,  pari  of  the  carbonic  acid 
sel,  and  that  part  had  been  \ 
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view  methods  by  which  the  last  could  be  counteracted ;  but 
I  saw  no  remedy  for  the  first.  I  began^  therefore^  to  de- 
spsur  of  ultimate  success  with  tubes  of  porcelain  *. 

Another  circumstance  confirmed  me  in  this  opinion.  I 
found  it  impracticable  to  apply  a  heat  above  97®  to  these 
tubes,  when  charged  as  above  with  carbonate,  without  de- 
stroying them,  either  by  explosion,  by  the  formation  of  s 
minute  rent,  or  by  the  actual  swelling  of  the  tube.  Some 
times  this  swelling  took  place  to  the  amount  of  doubling 
the  internal  diameter,  and  yet  the  porcelain  held  tight,  the 
carbonate  sustaining  but  a  very  small  loss.  This  ductility 
of  the  porcelain  in  a  low  heat  is  a  curious  fact,  and  shows 
what  a.  range  of  temperature  is  embraced  by  the  gradual 
transition  of  some  substances  from  a  solid  to  a  liquid  state ; 
for  the  same  porcelain  which  is  thus  susceptible  of  being 
stretched  out,  without  breaking,  in  a  heat  of  97^  stands  the 
heat  of  159^,  without  injury,  when  exposed  to  no  violence^ 
the  angles  of  its  fracture  remaining  sharp  and  entire. 

pTo  be  continued.] 


XXXV.  A  new  Fact  in  Galvanism.     Communicated  ly  a 

Correspondent. 

To  Mr.  TiUoch. 

SIR, 

W  isHiNO  to  promote  Galvanic  inquiries  (when  unattended 
with  cruelty),  I  shall  beg  the  favour  of  you  to  insert  in  your 
Magazine  the  following  circumstances,  which  I  do  not  know 
have  been  observed  before : 

In  tr)'ing  to  produce  the  nervous  flashings  by  resting  dif* 
ferent  parts  of  tlie  face  on  a  cylinder  of  wood  covered  with 
tin*foil,  I  was  surprised  by  perceiving,  when4he  nose  was 
on  this  cylinder,  that  there  was  a  strong  disagreeable  smell, 
like  that  which  is  produced  in  making  inflammable  air  (hy* 


*  I  am  nevcrtlideii  of  opinion,  that,  in  tome  utuatkmt,  experiments 
comprciiion  may  becarried  oo  with  great  case  and  advantage  in  such  tubet. 
I  allude  to  the  ntuation  of  the  geologists  of  France  axxl  Germany,  who  may 
easily  procure,  from  their  own  manufactories,  tulics  of  a  quality  Ear  superior 
<o  any  thing  made  for  tale  in  this  country. 

droiren 
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dragen  gas)  in  the  common  way,  wiih  siilpliiirio  acid, 
water,  and  iron  filings.  This  result  I  expericncwi  several 
times  ;  Uic  cylinder  resting  on  ihe  cnpper  cu'i  nt'  a  Gftlvani^ 
trough  consisting  of  2j  pans  of  plates,  ej  inch.  When  the 
nose  was  placed  on  a  cylinder  connected  with  the  zinc  end, 
UO  such  smell  was  produced.  Quere,  How  watt  the  inQam- 
mable  air  (if  any  was)  produced  to  make  so  Alrong  a  smell  i 
The  first  time  I  perceived  this  smell  was  on  Saturday  last, 
I  again  tried  the  experiment  this  evening,  and  found  tbe 
aame  result.  I  likewise  tried  it  with  two  troughs,  consisting 
in  all  of  £0  pairs  of  plates;  and  then  aUo  perceived  the 
smell:  but  the  experiment  was  from  the  nuuiherof  platet 
«o  very  unpleasant  (the  shock  being  great)  that  I  did  not 
cnntinue  il  very  Inng,  and  did  not  (ieletmine  whelUer  tbe 
amell  was  proportionally  strong. 

With  these  50  pairs  of  plates  another  effect  occurredi 
which  1  had  never  seen  before.  I  introduced  in  the  circuit 
a  small  glass  tube  filkJ  with  milk  instead  of  water,  and 
whilst  it  remained  in  its  place  I  did  not  see  any  alteration 
take  place ;  but  when  T  took  out  the  wire,  which  was  a  silver 
one,  and  had  been  connected  with  the  zinc  end,  I  found  a 
sort  of  crust  adhering  to  it  which  looked  like  cream.  Quer«, 
Was  ntil  this  ciirJ  furmed  by.  3cid  from  the  zinc  end  # 
A  gold  wire,  which  was  connected  with  the  copper  end,  I 
neglected  to  examine. 
Apra7,ieo6,  ji  Friend  to  Physical  Inquirtei, 


XXXVI.  On  Faccination.  An  Examination  of  several  of  the 
Misstatements  of  Dr.  Rov«,Ev.  By  Mr.  J.  J.  Haw- 
kins, of  Istington. 

To  Mr.  Titloch. 
XT     "''' 

XXavino  for  some  years  seen  the  most  beneficial  effects 
from  the  introduction  of  the  cow-pock,  as  well  from  the 
practice  of  many  of  my  friends,  as  with  several  £  hare  my- 
self vaccinated,  I  felt  it  a  duty,  on  the  first  publicatJoo  of 
Dr.  Rowley's  pamphlet;  entitled  "  Cow-Poz  ItracuUtioa  no 

Security 
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Security  against  Small- Pox  Infection,"  to  examine  some  of 
his  alleged  cases,  in  order  that  I  miglit  judge  for  myself, 
whether  I  ought  to  continue  favourable,  or  become  adverse 
CO  the  new  inoculation. 

It  was  at  first  my  intention  to  examine  the  whole  of  his 
cases ;  but,  hearing  that  the  indefatigable  Dr.  Thornton  had 
undertaken  the  task,  and  knowing  he  was  better  qualified 
than  myself,  I  relinquished  it,  after  visiting  ten  of  the  918 
cases  detailed  in  Dr.  Rowley's  publication.  Of  these  ten, 
there  were  three  grossly  misrepresented ;  four  could  not  be 
proved  to  have  gone  regularly  through  the  cow-pock  j  of 
one  no  information  could  be  had,  the  father  of  the  child 
having  died  a  twelvemonth  before  Dr.  Rowley  published  the 
case;  and  two  were  most  pointedly  in  favour  of  vaccination. 

Dr.  Rowley's  scandalous  pamphlet  would  have  been  to- 
tally unworthy  of  the  least  notice  had  he  not  addressed  him- 
self to  the  passions,  and  thereby  wrought  upon  the  credulity 
of  the  ignorant  and  unthinking  j  which  renders  it  necessary 
that  the  cause  of  truth  and  humanity  should  be  vindicated. 

I  understand  there  are  several  replies  to  Dr.  Rowley,  two 
only  of  which  have  come  into  my  hands ;  one,  a  most  ex- 
cellent satirical  piece,  by  ^^  Aaileus'^**  the  other  by  Dr. 
Thornton,  two  reports  only  of  whose  labours  are  as  yet  pub- 
lished :  so  far  as  he  has  already  gone,  he  has  entirely  dis- 
proved and  overturned  Dr.  Rowley's  statements,  and  ex- 
posed the  baseness  of  antivaccinarian  proceedings. 

From  my  own  observations  and  practice,  I  can  truly  say, 
I  have  met  with  nothing  but  the  most  satisfactory  evidence 
in  favour  of  vaccine  inoculation,  and  therefore  1  conceive  it 
my  duty  to  promote  it  by  all  the  means  in  my  power.  Al- 
though the  subject  is  so  well  handled  by  the  two  authors 
just  mentioned,  1  think  it  will  lie  of  use  to  contribute  my 
xnite  to  the  general  stock  of  evidence,  and  shall  be  glad  you 
will  insert  in  your  valuable  Magazine  the  following  state- 
ment of  my  examination  of  the  ten  cases : 

Case  I.  The  case  of  Marianne  Lewis,  which  is  the  S8th 

in  Dr.  Rowley'^  list,   and  the  subject  of  one  of  his  en- 

.  gravings,  I  examined  with  very  particular  attcution.  * 

The  doctor  states,  that  she  was  vaccinated  '<  at  the  Small - 

Pox 
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jstx^-^iii  I'vf  Jic  co*-pc 
Ci^; ;  b-:  ih-;  docior  ha»  c 
LiT^  Slide  it  no  e^idenci 
cit^  diii  r.rj  take  the  co; 
xnd  that,  for  deveo  mon 
ptnic^tirly  healthij. 

Tliere  is  some  diffcreni 
ti«  lioctor  ;:3te5  it  to  c 
«<:«r  :□  c^iid  u  eatbtr  ;  t 
tu  ,\pnl.  lEi!  continued 
:esi  mojiti  in  :  i^  ijear,) 
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for  which  end  he  has  motft  grossly  misrepresented  this 
case. 

Case  3.  Mr.  Joules*s  son.  Dr.  Rowley's  3Gth  case,  stated 
as  follows: — **  Vaccinated  at  the  Small-Pox  Hospital;  ter- 
rible tumour  in  the  face,  of  which  a  drawing  is  given  re- 
9cmbling  an  ox." 

I  saw  this  child)  with  his  parents^  in  November  180.5. 
The  father  told  me  that  the  bov  was  vaccinated -four  or  five 
years  since :  soon  afterwards  he  had  a  slight  breaking  out 
on  the  facc^  which  continued  about  a  month :  from  that 
time  he  was  perfectly  well  for  ihrce  or  four  years,  when  a 
swelling  came  in  his  cheek,  but  was  attended  with  so  little 
pain,  that  it  did  not  hinder  his  playing  in  the  streets 
as  much  as  other  boys.  Mr.  Joules  said.  Dr.  Rowley  pro- 
mised to  undertake  the  cure  gratis,  but  never  troubled  him- 
self about  it  after  he  had  the  boy's  picture.  The  father  and 
mother  Loth  declared  they  did  not  think  the  swelling  was 
caused  If/Jhe  cow-pock.  It  appeared  to  me  a  scrophulou<) 
case,  and  nothing  could  be  further  fetched  than  the  notion 
of  its  resembling  an  ox. 

Case  3.  Mr.  Wild's  child,  the  doctor's  135th  case,  who, 
he  says,  took  the  small-pox,  in  the  natural  way,  in  Au- 
gust 1805,  although  vaccinated  twd  years  before. 

I  saw  the  mother  and  child  in  October  1805.  She  said 
the  child  was  vaccinated  three  or  four  years  before  it  took 
the  small-pox  ;  but  the  place  of  inoculation  was  very  small, 
and  did  not  appear  like  the  cow-pock  she  had  seen  in  other 
persons ;  from  whence  it  is  evident,  although  the  child  wa^: 
inoculated  for  the  cow-pock,  it  did  not  receive  it.  Is  it  anv 
wonder  then,  that  the  small-pox  infection  took  place  when 
the  child  was  exposed  to  it?  Certainly  not.  And  it  is  there- 
fore a  gross  misrepresentation  of  the  case,  to  call  it  an  in- 
stance of  cow-pock  failure. 

Case  4.  Mr.  Colson's  grandson,  Dr.  Rowle}''s  137th 
case.  This  he  states  took  the  small -pox  two  years  after 
cow-pox. 

In  October  1805,  I  saw  Mr.  Colson,  the  grandfather,  and 
also  the  child's  mother,  wlio  was  but  seventeen  years  of  age 
when  her  child  was  vaccinated;  and  thoughtlessly  neglected 
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scar  on  the  oeck,  just  above  the  right  clavicula ;  together 
with  a  general  debility ^  which  six  months  of  time  had  hardly 
lessened. 

Thus  is  seen^  that  these  two  cases,  which  Dr.  Rowley 
has,  by  misrepresentation,  endeavoured  to  warp  to  his  own 
purposes,  are  most  puintedly  and  strongly  favourable  to  vac- 
cination :  how  tar  it  is  so  with  ihe  rest  on  his  black  list, 
will  no  doubt  appear  soon,  from  tlie  labours  of  Dr.  Thorn- 
ton. I  have  much  reason  to  believe  they  will,  for  the  most 
part,  be  proved  to  be  misrepresentations  of  tacts,  in  them- 
selves neither  for  nor  against  vaccination :  some  few  mis- 
takes may  have  arisen  from  the  inexperience  of  the  early  vac- 
cinators,—-this  was  to  be  expected  by  every  rational  person : 
many  of  the  cases  will  be  found  highly  favourable  to  vac- 
cination ;  but  a  considerable  number  of  them  contain  their 
own  refutation,  which  any  one  who  reads  with  attention 
may  discover.     I  am,  sir. 

Your  humble  servant, 

laOington,  JOHN  J.  HaWKIMS. 

March  M,  1806. 


XXXVII.  On  the  Method  of  extracting  Spirits  from  Po- 
tatoes. By  M.  Gkrmain,  Chemist  to  the  Military  Hos- 
pital  at  Hanau  *. 

It  has  been  the  practice^  for  a  long  time  past,  in  Germany 
to  distil  spirits  from  potatoes.  In  the  eastern  part  of  Prussia, 
and  in  Lithuania,  they  employ  an  imnieni^c  quantity  of  these 
vegetables  in  distillation.  In  these  countries  they  are  gene- 
rally planted  as  the  first  crop  tn  grounds  which  had  been  for- 
merly untilled ;  and  with  proper  care,  and  in  good  seasons, 
they  produce  abundantly.  The  residue,  alter  distillation,  is 
an  excellent  drink  tor  cattle,  particularly  cows,  whose  milk 
is  greatly  increased  by  the  use  of  it.  When  potatoe  spi- 
rit is  properly  distilled,  if  not  mixed  with  any  foreign  mat- 
ter, and  if  the  potatoes  have  not  been  heated  too  much, 
or   burnt,    during  their  preparation,    it  has  a  taste   and 

*  From  Av.a^et  de  CkhnK,  tome  Ivi.  p.  9{/7 
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quantity  of  spirits,  provided  care  is  taken  not  to  dilute 
the  potatoes  so  much  as  grain,  because  they  have  not  the 
same  property  of  swelling  which  grain  has ;  and  provided 
also,  that  a  good  fernicntation  h:\.;  been  produced,  and  the 
spirits  have  not  been  burned  in  tho  still.  As  for  the  fcwel 
required  to  prepare  the  potatoes,  the  additional  expense  is 
trifling,  although,  in  every  case,  boiling  water  is  made  use 
of.  Water  in  this  state  is  used  to  prepare  the  potatoes,  as 
the  operation  is  performed  by  means  of  the  steam  of  the 
water,  which  it  is  necessary  to  keep  boiling  half  an  hour  or 
three  quarters  longer,  according  to  the  quantity  of  potatoes 
employed ;  and  this  is  the  only  additional  expense  which 
may  be  reckoned  upon. 

The  preparation  of  the  potatoes  must  be  carsied  on  in  ves- 
sels made  of  oak,  the  staves  x>f  which  ought  to  be  very  thick 
and  solid,  and  the  bottom  bound  round  with  iron,  in  order 
to  guard  against  accidents  in  removing.  The  top  of  the 
vessel  must  have  a  square  a]>erture,  with  a  thick  coverings 
^  which  should  fit  exactly  ;  this  aperture  serves  to  let  the  po- 
tatoes into  the  vessel  after  being  well  washed:  there  ought 
to  be  another  smaller  aperture  in  the  side,  with  a  covering 
to  shut  close,  for  the  purpose  of  drawing  the  potatoes  out  of 
the  vessel. 

It  is  then  placed  upon  a  tressci  by  the  side  of  a  still,  dif- 
ferent from  that  which  is  used  for  Li^ncral  purposes.  On 
the  same  side,  /.  e.  opposite  to  the  still,  and  a  little  above 
the  lower  part  of  the  tun,  there  is  an  aperture  into  which 
the  beak  of  the  still  is  inverted,  bv  n:cans  of  which  the 
steam  is  conveyed  to  the  potatoes.  In  the  centre  of  the  l>ot- 
tom  of  the  tun  there  should  be  another  small  aperture,  through 
which  to  evacuate  anv  thick  fluids  which  mav  collect  in  the 
tun  ;  and  in  order  that  the  weiglii  of  the  potatoes  may  not 
choke  it,  the  cover  should  be  made  to  open  inwards.  Wlien 
the  |>otatoes  arc  prepared,  which  the  workmen  will  easily 
discover  hy  means  of  the  apertures  in  the  tun  already  de- 
scribed, the  beak  of  the  alembic  i<  withdrawn  :  the  potatoes 
are  inunetliatelv  afttiwards  trroutid  bv  a  machine,  or  a  kind 
of  handmill,  placed  before  the  tun  close  to  the  small  .<ide- 
aperiure.     This  mill  is  c<inipf;scd  ol  two  c\rmdcrs  of  very 
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from  this  latt  method  of  proceeding  have  not  been  eon- 
finned  :  on  the  contrary,  it  is  completely  proved,  that  the 
addition  of  carrots  gives  the  spirits  an  exquisite  taste  and 
flavour. 

Chemists  pretend  that  it  is  the  saccharine  substance  which 
causes  the  vinous  fermentation ;  that  the  more  of  this  iub- 
stance  any  body  contains,  the  better  adapted  it  is  for  fer- 
mentation. Tht  presifnt  experiments  on  potatoes  seem  to 
prove  that  this  assertion  is  not  strictly  correct ;  for  they  con- 
tain no  saccharine  substance,  but  merely  starch,  and  yet  they 
ferment.  We  see  in  com,  that  the  quantity  of  spirits  is  in 
proportion  to  that  of  the  starch,  or  perhaps  the  glutinous 
substance  which  it  contains:  wheat,  for  instance,  which 
contains  both  the  one  and  the  other,  in  greatest  abundance^ 
yields  also  the  greatest  quantity  of  spirits. 

The  opinion  of  those  who  astiert  that  com  in  germinating 
acquires  thereby  a  mildness,  seems  to  me  of  no  weight,  be- 
cause hitherto  little  light  has  been  thrown  on  the  subject; 
which  has  not  been  yet  exhausted  by  rigorous  experiments 
comparing  the  different  kinds  of  grain,  germinated  and  not 
germinated.  There  are  some  very  intelligent  distillers,  who 
still  doubt  if  a  determinate  quantity  of  grain  produces  a 
greater  quantity  of  spirits  because  that  grain  has  germi- 
nated. 


XXXVIII.  Means  of  destroying  the  Inserts  and  Caterpillars 
which  attack  Fruit  Trees.  By  Maoan  Ga^gn  Dupour*. 

Wb  know,  by  sad  experience,  that  the  husbandman  has 
every  year  some  accidents  which  unexpectedly  diminish  or 
destroy  the  produce  of  his  ground,  without  having  to  re- 
proach himself  with  any  want  of  care  or  attention. 

The  present  year,  for  instance  (1803),  offers  a  singularity 
which  I  have  not  before  perceived.  In  some  districts  the 
cherry-tree  has  experienced,  at  the  time  of  its  blossoming, 

*  From  Bitbothhi[u»  Physifut  Etvmomique,  Na.  12,  Aufutt  1805. 

O  3  colds 


SI4      AfMMtfdtiir 

caldi  and  wtntU  wliich  hat 
annlbcr  ptagup,  niii  ls«  du 
trees  and  jilum-trtei  on 
Great  twanns  of  li«le  anior 
which  are  not  i*  in  realtl; 
ihr  i^jclmnily  of  Ihe  btanch 
35  a  brand)  vn»  attacked, 
vta  dttcd  ti|>.  Oti  ojxnini 
ot'anis  was  discovered,  whi 
bc^n  the  nv^o,  tucked 
What  I  ba^'e  remarked  is, 
ten  attack  «n]r  tree,  the  a 
riencn  tlte  mmv  bte ;  ba 
[lartial.  In  an  aWvy  of  d 
tiave  MTOi  been  attacked, 
each  other.  One  tree  wa 
very  much  damaged  by  tt 
not  h'in. 

Od  ihcM  TCnntn  the  n 
aD :  this  coiirinco  nw  thn 
nary  kind. 

Phim-trees,  when  altat-l 
their  fhiit  like  '.he  chctn  - 
them  wiih  niori-  r.iriiiiiv. 
ance  of  truit. 

Having  et1'ccti:allv  watt 
with  ashes,  in  thf  miiinci 
ihc  i-emiiii  were  dtstrtvei 
a  tree  of  K»v  height. 

I  made  or.e  remark,  «! 
nicate:  it  i-,  that  plum-l 
necessarily  «atertd,  arc 
those  which  have  e.xpfric 
the  pbms  in  thtir  luigh! 
solutely  iKcesf,T'-y.  [  f 
chokes  :  we  know  very  t 
of  water ;  and  th.^  tree  w 
leaves  wiihcnti.  ^rJ  ilie 


Om  the  Gaieoks  Oxide  ofJxote.  SI 5 

treesy  in  ground  not  watered  at  all,  were  much  less  attacked. 
This  convinces  me  that  these  were  not  the  ordinary  verm'm 
abundant  in  dry  seasons. 

I  was  oiily  able  to  protect  my  cherries  a  little,  by  cutting 
off  the  extremities  of  the  damaged  branches. 

Several  people  had  recourse  to  sulphur ;  but  I  did  not  fol- 
low that  method.  The  smoke  of  sulplmr  destroys  the  insect, 
I  admit,  but  it  is  at  least  equally  dangerous  to  the  tree;  I 
always  prefer  an  aspersion  of  the  tree  with  soap-suds.  This 
very  year  I  experienced  the  good  effects  of  it.  I  saw  my 
plum-trees  look  green  again,  and  the  insects  abandon  them. 
The  aspersion  is  vtrry  easily  managed,  by  means  of  watering- 
pots  or  small  garden-engines.  I  have  aUo  employed  a  ley 
of  wood-ashes  with  the  same  success  as  soap  and  water. 

An  observation  e(|ually  important  which  I  have  made  is, 
the  great  damage  done  this  season  in  all  orchards  by  the 
caterpillar.  As  soon  as  they  devoured  the  young  leaves 
they  attacked  the  fruit.  In  spite  of  the  trrcat  care  uken  in 
spring  to  get  rid  of  them,  the  number  of  these  insects  is  in- 
credible. I  have  seen  them  unite  on  the  large  branches, 
fix  their  nests  to  them,  and  protect  them  by  mcaas  of  the 
downy  matter  which  covers  the  buds  of  the  ensuifp  season. 
Whatever  precaution  is  taken,  it  is  almost  impossible  not 
to  destroy  these  buds.  It  is  only  necessary  to  take  off  these 
nests  and  bum  them ;  and  this  is  the  only  way  of  getting 
rid  of  the  coveys.  I  employed  the  same  aspersion  for  my 
apple-trees,  and  by  that  mean:«  got  rid  of  their  enemies  also. 
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XXXIX.  Experiments  upon  the  Gaseous  Oxide  of  jlzote^ 
made  ai  a  Meeting  o/\r1niatt'Hrs,  ofToulmne.  Described 
by  M^  DisPAN,  Professor  of  Chemistry  in  the  Institution 
of  that  Citi/*. 

Jt  OR  several  years  past,  plenty  of  experiment^;  have  been 
published  on  the  effects  of  the  gaseous  oxide  of  azote  in- 
haled into  the  lungs.    But  these  experiments,  alnjost  always 

•  From  Annaltt  dr  Cf.imif^  tome  Ivi. 
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Effects  of  the  Oasmms  Oxide  of  Azote  when  introduced  into 

the  Lungs  ly  Respiration. 

All  those  who  have  lasted  or  inhaled  this  gat  agree  that 
it  has  a  taste  strongly  saccharine,  the  impression  of  which 
has  been  often  retained  during  the  whole,  day.  I  myself 
experienced  also  a  nitric  taste  (in  truth,  it  was  the  gas  lat* 
terly  produced  which  I  lasted).     M.  de  M  said,  no 

doubt  upon  percf  iving  the  same  taste,  that  there  was  some- 
thing styptic  in  it.  The  rest  did  not  perceive  any  thing  else 
than  a  saccharine  taste ;  which  is  certainly  a  very  decisive 
one,  considering  the  small  quantity  of  matter  which  the  gas 
could  contain. 

The  following  is  a  precise  account  of  the  different  effects 
of  the  gas,  as  they  were  successively  experienced  by  the  va- 
rious gentlemen  who  inhaled  it.  The  gas  was  inhaled  by 
means  of  a  bladder  with  a  stop-tock,  the  nostrils  being  held 
close,  and  the  lungs  emptied  as  much  as  possible. 

M.  G  suddenly  lost  all  recollection  at  the  third  in- 

halation :  he  continued  it  for  five  minutes ;  after  which  he 
returned  to  his  senses  very  much  fatigued,  without  being 
able  to  recollect  any  other  sensation  than  a  sudden  £unting, 
and  a  tingling  in  the  temples. 

M.  de  M experienced  a  saccharine  and  styptic  taste, 

a  great  dilatation,  accompanied  with  a  htat  in  the  breast ; 
bis  veins  were  swelled,  and  his  pulse  fell.  Every  object 
appeared  to  dance  round  before  his  eyes.  He  thought,  how- 
ever, that  he  could  have  supported  a  stronger  dose.  The 
bladder  was  not  large  enough  for  his  lungs. 

M.  de  P r  experienced  a  saccharine  taste  at  the  6rst 

inhalation,  which  became  aften^'ards  imperceptible.  His 
Imigs  were  strongly  dilated,  and  with  great  heat.  He  ex- 
perienced very  agreeable  sensations  after  laying  aside  the 
bladder,  and  he  fell  into  involuntar)-  fits  of  laughter. 

M.  de  S  experienced  the  same  saccharine  taste  as  xht 

former  gentlemen,  and  the  impression  of  it  continued  from 
ten  o'clock  in  the  morning  until  past  midnight ;  he  also  ex- 
perienced vertigoes,  and  his  legs  remained  benumbed  all  day. 

M.  G- 
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M.  G ,  the  same  saco^ 
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vessels  which  the  heat  disengaged  yielded  also  a  nitrous 
smell  to  such  a  degree,  that  we  were  afraid  of  the  success  of 
the  operation ;  these  vapours  and  smells,  however,  insensibly 
diminished,  and  at  last  totally  disappeared.  About  this 
stage  of  the  operation,  the  bubbles  which  were  disengaged 
bad  a  manifest  smell  of  the  pnissic  acid«  which  continued  a 
long  time.  At  length  the  retort  was  filled  with  white  va- 
pours, and  the  gaseous  oxide  of  azote  began  to  pass,  which 
it  soon  did  so  abundantly  that  we  removed  the  fire ;  and 
having  again  replaced  the  charcoal,  the  gas,  which  had 
ceased  during  the  interval,  reappeared  in  such  abundance^ 
thai  the  luting  gave  way  at  one  place.  In  spite  of  the  loss 
of  a  considerable  quantity  in  consequence  of  this  accident, 
the  disengagement  of  the  gas  into  tlic  tub  continued  very 
rapidly  during  a  quarter  of  an  hour. 

This  circumstance  gave  us  reason  to  believe,  that  if  the 
luting  had  not  given  way,  there  certainly  would  have  been 
an  explosion. 

Twelve  persons  submitted  themselves  to  the  experiment 
of  inhaling  the  gas  at  this  meeting,  several  of  whom  repeated 
it  twice.  It  is  right  to  observe,  that  the  most  of  them  had 
inhaled  the  gas  at  the  last  meeting,  when  two  out  of  seven 
experienced  a  sensation  of  plcabure  \  but  on  this  occasion 
none  at  all,  and  not  even  these  two,  experienced  such  a  sen- 
sation.    On  the  contrary,  several  suffered  very  severely. 

AI.  dc  M stamped  with  his  feet  all  the  time  he  held 

the  bladder.  After  recovering  from  a  profound  stupor,  he 
informed  us,  that  he  felt  as  if  he  had  gY)t  a  blow  with  a  dag- 
ger on  the  back  part  of  his  head  capable  of  kilhng  an  ox, 
and  vihich  he  would  not  experience  again  for  any  thing  in 
the  world.  The  rest,  in  general,  experienced  vertigoes  and 
dazzling  of  their  eyes,  which  were  succeeded  in  sonic  of 
them  by  fits  of  laughter.  I  myself  wa**  of  the  latter  numbt  r, 
and  the  followintr  is  an  exact  account  of  what  I  frit : 

At  the  first  inspiration  I  emptied  the  l)ladikT.  A  saccha- 
rine taste  immediately  filled  my  mouth  and  my  lungs  en- 
tirely, which  dilated  considerably.  I  emptied  my  lunsrs  and 
filled  them  again ;  but  at  the  third  trial  mv  cars  tingled,  and 

I  let 
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XL.  Report  of  Cases  m  the  Finshury  Dispensary^  from 
the  \st  of  January  to  the  S  1st  of  March  1S06.  By 
John  Taunton,  Esq.  Surgeon  to  the  City  and  Fins* 
bury  Dispensaries,  and  Lecturer  on  Anatomy,  Physiology, 
and  Surgery. 

oiNCE  la«t  report  (Phil.  Mag.  vol.  xxtii.  p.  319.)  there  have 
been  admitted  into  this  dispensary  160  patients. 

Cured        ...        66 
Relieved  -  -  5 

Irregular  -  -  3 

Under  cure         -        -        86 


160 
Of  these,  33  have  been  visited  at  home,  and  eight  have  sub- 
mitted to  operations. 

In  the  last  surgical  report  (see  January)  there  were  80 
patients  under  cure,  70  of  whom  have  been  cured  and  10 
relieved,  18  have  been  home  patients,  and  two  have  under- 
gone opej-ations. 

Mrs.  Cuflee,  act.  30,  has  been  subject  to  rheumatism  and 
asthma  for  several  years.  She  observed  a  tumour  in  her  left 
breast  some  years  ago,  irregular  on  its  surface  and  occasion- 
ally attended  with  darting  pain,  which  was  not  severe,  so  as 
to  excite  much  attention,  till  March  1 803,  when  the  breast 
had  increased  much  in  size,  and  was  become  very  painful. 
The  un&vourable  symptoms  continuing,  she  was  admitted 
into  the  dispensary  in  November  last ;  but,  owing  to  her  bad 
state  of  health,  nothing  could  be  done  at  that  time  to  remove 
the  disease  in  her  breast.  In  January,  her  health  beiijg  im- 
proved, it  was  determined,  in  consultation,  to  propose  the 
operation,  that  being  the  only  mode  of  treatment  likely  to 
give  her  any  chance  for  recovery.  To  this  she  readily  con- 
sented, and  requested  that  an  early  day  might  be  named  for 
its  performance. 

The  operation  was  performed  on  the  98th  of  January*, 

which  she  underwent  with  the  greatebl  fortitude,  and  had 

very  little  symptomatic  fever  considering  its  magnitude :  as 

.she  had  naturallv  a  very  full  breast,  the  size  of  which  was 

much  increased  by  the  disease,  ilic  woujid  rrilcH  with  granu* 

latiun  J 
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XLI.  On  the  Oxidation  of  Metals  in  general^  and  particu^ 
larly  the  Oxidation  of'  Iron.  Read  in  the  French  National 
Institute  by  M.  Thknard*. 

A%  soon  as  oxygen  was  discovered^  researches  bcrcame  ge- 
neral to  ascertain  its  properties^  and  it  was  very  soon  dis* 
covered  that  this  gas  was  the  universal  agent  of  combustion. 
Phlogiston  was  immediately  exploded^  and  hypotheses  to* 
tally  contrary  to  experience  were  no  longer  resorted  to  in 
order  to  explain  the  generality  of  phsenomena.  By  admit- 
ting the  presence  of  this  principle,  more  or  less,  in  the  me- 
tallic calces,  an  exact  account  may  be  taken  of  the  augmenta- 
tion of  weight  which  metals  receive  when  calcined.  But, 
however  sinipic  this  theory  may  appear  at  present,  it  wan 
nevertheless  the  result  of  a  grand  effort  of  genius.. 

When  it  was  clearly  demonstrated  that  metals,  as  well  as 
other  bodies,  so  far  from  losing  their  principles  by  combus- 
tion, absorbed  a  new  one,  because  they  are  thereby  aug- 
mented in  weight ;  when  Lavoisier  taught  us,  that  in  this 
phaenomenon,  the  cause  of  which  was  for  such  a  long  time 
unknown,  the  atmosphere  was  decomposed,  and  that  one  of 
its  constituents  formed  a  new  combination,  the  properties 
of  burnt  bodies  were  examined  with  more  care;  a  great 
number  of  new  principles  were  discovered  in  such  bodies, 
arid  in  many  of  them  the  quantities  of  oxygen  and  of  the 
radicals  which  formed  them  were  determined.  Tlicsc  new 
obsen'ations  were  again  the  source  of  many  discoveries.  It 
was  seen  that  the  same  combustible  body  might  be  combine!^ 
with'  oxygen  in  different  quantities,  and  that  consequently 
several  oxides,  as  well  as  several  acids,  might  have  the  same 
radical.  Frequent  applications  of  this  principle  arc  met 
with,  particularly  in  the  oxidation  of  metals ;  and  at  this 
period,  lead,  antimony,  and  manganese,  offer  the  most  re- 
markable of  these  applications.  It  was  this  variety  of  oxides 
which  led  the  author  of  the  Chemical  Statics  to  think  that 
there  actually  was  not  so  much  difference  as  had  been  pre- 
viously believed   between  oxides  of  the  saute  genus;  and 

^  From  /f^'foltf  ti*  ("'■>':■,  tiim*-  Ivf. 
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nerd  principle  of  combustion^  a  multitude  of  different  com- 
binations, I  am  persuaded  that  metals,  which  we  regard  with 
reason  as  analogous  bodies,  are  not  more  susceptible  than 
the  others  of  a  multitude  of  different  degrees  of  oxidation. 

If  we  are  permitted  to  entertain  doubts  on  this  view  of  the 

subject,  we  may  certainly  have  some  upon  the  nature  of  the 

oxides  in  their  combinations  with  acids ;  and  even  if  this 

truth  had  not  been  long  admitted  by  chemists,  some  general 

observations  would  suffice  to  place  the  subject  in  a  clear 

point  of  view.     Let  us  take  a  glance,  however,  of  each  of 

these  oxides,  and  attentively  consider  the  oxides  of  iron^ 

which* are  the  principal  objects  of  this  memoir.      Here 

every  thing  demonstrates,  that  in  combinations  of  this  sort 

tlie  oxides  are  constant.      Although  cobalt,  nickel,  lead> 

zinc,  gold^  and  platina,  are  all  the  bases  of  several  oxides, 

ytt  in  all  the  salts  which  they  form  they  are  always  equally 

oxidated :  thus  the  oxide  is  blue  in  all  the  salts  of  cobalt, 

green  in  those  of  nickel ;  it  is  white  in  those  of  bismuth, 

sine,  and  lead ;  and  it  is  gray  in  those  of  silver,  yellow  in 

those  of  gold,  and  brown  in  those  of  platina :  it  varies,  to 

be  sure,  in  the  salts  of  antimony,  tin,  mercury,  copper,  and 

iron ;  but  still  with  ^veral  of  them  it  is  only  certain  of  their 

oxides  that  can  unite  with  acids.    Two  white  oxides  of  an* 

timony  alone  are  susceptible  of  thi^  combination — the  white 

volatile  oxide  and  the  white  oxide  of  the  second  degree ;  the 

white  oxide  at  the  maximum  is  not  attackable,  except  by 

the  muriatic  acid :  still,  however,  if  it  is  not  in  a  state  of 

very  minute  division,  the  muriatic  acid  dissolves  it  with 

great  difficulty,  and  always  by  partly  passing  to  the  state  of 

oxygenated  muriatic  acid.     Tin,  mercury,  and  copper,  like 

antimony,  do  not  form  saline  combinations  with  the  acids, 

but  under  two  states  of  oxidation ;  tin  in  the  state  of  a  gray 

and  a  white  oxide,  mercury  in  the  state  of  a  black  and  a  red 

oxide,  and  copper  in  the  state  of  a  yellowish  white  and  a 

brown  oxide. 

Hitherto  it  was  thought  that  it  was  tlie  same  case  with 
iron,  and  that  in  all  the  salts  which  it  was  susceptible  of 
forming,  the  oxide  was  always  green  or  red.  Some  chemists, 
however,  have  admitted  an  intermediate  oxide :  tbey  believed 
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in  commerce.  Nevertheless^  besides  this  combinatioiii  the 
white  oxide  may  still  form  a  sulphate  much  more  acid ;  and 
then,  instead  of  being  of  a  dark  green,  the  compound  ap- 
proaches to  a  clear  emerald  green.  Thus  we  find  there  is  a 
green  oxide  as  well  as  a  red  oxide  of  iron  ;  each  of  them,  on 
being  united  with  sulphuric  acid,  gives  birth  to  at  least  two 
very  distinct  salts.  Let  us  now  proceed  to  examine  these  six 
kinds  of  sulphate  of  iron. 

I  shall  distinguish  the  first  of  them  by  the  names  of  aci- 
dulated sulphate  and  acid  sulphate  of  white  iron,  because 
the  oxide  in  these  is  colourless,  and  the  one  much  more  acid 
than  the  other ;  the  second,  for  the  same  reason,  under  the 
names  of  acidulated  sulphate  and  acid  sulphate  of  green  iron ; 
and  the  third,  for  the  9ame  reason,  I  shall  term  neutral  and 
acid  sulphates  of  red  iron. 

The  acidulated  sulphate  of  white  iron  is  obtained  by  boil- 
ing sulphuric  acid  diluted  with  water  upon  an  excess  of  iron 
filings  or  turnings.  When  dissolved,  or  in  particular  cry- 
stallized, it  is  always  of  a  bottle  ereen,  and  the  more  co- 
loured  it  is,  the  more  is  it  esteemed  in  commerce.  It  in- 
stantly loses  this  colour  upon  an  addition  of  sulphuric  acid  ; 
it  then  takes  an  emerald  green  and  becomes  acid  sulphate 
of  white  iron,  which  alters  blue  colours  much  more  than  the 
former*:  it  is  then  less  fit  for  the  operations  of  the  arts,  and 
rejected  by  manufacturers,  who  give  a  preference  to  the  for- 
mer, not  from  prejudice,  but  founded  on  the  nature  of  saline 

*  When  tulphuric  acid  ii  pouird  into  a  lolation  of  acidulated  tulphate  of 
white  ^'oo, evaporated  in  such  a  manoer  as  to  mark  S<>*^  to  the  weight  of  the 
liquor»  it  aknoft  immediately  forms  an  abundant  white  and  crystalline  pre- 
ciptute,  which  is  notliing  cl»e  but  acid  sulpliatc  of  white  iron.  This  is  the 
reason  wfay»  in  Titriol  manufactories,  it  sometimes  happens  that  the  liquor  be* 
comet  all  at  once  troubled  to  a  certain  degree,  and  leaves  a  deposit  of  a  white 
matter,  which  is  rejected  by  the  manufacturer,  and  gets  the  name  of  magne- 
sia. The  solution  is  then  tuo  acid,  and  the  escape  of  this  excess  of  acid  takes 
place  instantly,  so  as  to  form  an  acid  sulphate  which  is  precipitated,  and  an 
actdnlated  sulphate  which  remains  in  Kolutiun  and  cr3rstaJiizes  much  more  re* 
gularly  than  the  iir«t.  This  inconvenience  might  be  guarded  against  by  boil- 
ing the  tolutioo  a  longer  time  wiih  iron,  and  adding  water  to  it,  if  necessary ; 
because  the  acidulated  sulphate  of  white  iron  or  the  sulphate  of  iron  of  com- 
tnerce,  when  it  is  too  much  evaporated,  is  a)  w  susceptible  of  partly  concreting 
ittelf ;  at  Imm  it  woMtimetdocs  so  suddenlv,  all  in  a  Aais. 
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lated  sulphate  of  white  iron,  the  sohitioa  of  which  is  of  a 
fine  green,  reddens  on  its  exposure  to  the  air. 

Oxygenated  muriatic  acid  converts  it  all  at  once  into  acid 
sulphate  highly  oxidated;  iron,  on  the  contrary,  converts  it 
into  acidulated  green  or  little  oxidated  sulphate ;  the  tuU 
phunc  acid  makes  it  lose  it^  red  colour  immediately,  by 
transforming  it  into  an  acid  sulphate  almost  colourless,  or  at 
least  only  slightly  green.  This  acid  sulphate  may  be  cry* 
stallixed  by  a  well  managed  evaporation ;  the  crystals  formed 
are  something  of  an  emerald  green  colour,  and  in  this  re- 
spect it  approaches  an  acid  sulphate  little  oxidated ;  they  do 
not  sparkle  nor  deliquesce ;  their  solution  in  water,  which 
is  but  little  coloured,  does  not,  like  the  acid  sulphate  of 
white  iron,  absorb  oxygen  till  after  a  long  time :  the  excess 
of  acid  which  they  contain  fixes  to  a  certain  degree  the  oxide 
of  iron ;  nevertheless  by  means  of  oxygenated  muriatic  acid 
the  oxide  becomes  red ;  and  by  means  of  ironr  it  passes  to 
the  state  of  white  oxide,  particularly  at  the  temperature  of 
boiling  water.  Both  the  acidulated  and  acid  bulphates  of 
green  iron  precipitate  themselves  green  by  means  of  the  al- 
kalis. The  precipitate  contains  no  acid  when  a  great  excess 
of  base  is  added,  and  particularly  when  heated :  in  every 
instance  it  is  green.  It  is  by  treating  the  red  oxide  of  iron 
with  diluted  sulphuric  acid  that  we  obtain  the  acid  sulphate 
of  red  iron ;  the  solution  would  not  take  place  if  the  acid 
were  concentrated.  The  acid  sulphate  of  red  iron  contains 
more  acid  in  excess  than  the  acid  sulphate  of  green  iron, 
and  the  latter  much  more  than  the  acid  sulphate  little  oxi** 
dated.  These  properties  are  common  to  them  with  all  oxides 
of  the  same  kind ;  they  require  the  less  of  any  acid  for  tlieir 
saturation  the  less  oxygen  they  contain ;  and,  on  the  con- 
trary, they  require  the  more  acid  the  more  they  are  oxygen- 
ated ;  this  is  proved  by  antimony,  mercury,  tin,  copper,  and 
irtm.  They  alone  among  all  the  metals  cojnbine  with  acids 
at  different  degrees  of  oxygenation ;  and  all,  without  excep« 
tion,  are  subject  to  this  law.  Tliis  is  the  reason  why  the 
solution  of  muriate  of  tin  little  oxidated  becomes  troubled 
by  the  contact  of  the  air,  or  when  being  crystallised  we  at« 
tempt  to  dissolve  it.    It  is  also  for  this  reason  that  this 
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tion  is  exposed  to  the««&r>  the  iron  becomes  more  oxidated^ 
and  as  it  then  requires  a  greater. qu^tity  of  muriatic  acid 
to  dissolve  it,  it  is  partly  precipitated.  No  nitrate,  however, 
exists  in  which  the  oxide  is  syhite.  We  can  only  obtain  green 
and  red  nitrates  of  iron  5  the  first  is  formed  by  taking  five 
parts  of  the  acid,  and  the  second  by  employing  twelve  or 
fifteen  parts  of  acid.  If  the  acid  was  more  concentrated,  a 
portion  of  the  red  oxide  would  be  precipitated,  and  very 
little  of  it  would  be  found  in  solution,  if  it  contained  from 
thirty-six  to  forty  parts.  This  precipitation  would  not  take 
place,  unless  the  red  oxide  was  very  little  divided :  it  is  to 
this  cause  that  we  ought  to  attribute  the  inaction  of  the  nitric 
acid  upon  colcoihar,  as  well  as  the  little  action  which  sul- 
phuric acid  itself  has  upon  this  substanc^e.  What  proves 
this  is  the  property  which  these  two  acids  have  of  easily  dis- 
solving  the  red  oxide  in  the  gelatinous  •tate,  or  recently  pre- 
cipitated from  the  nitrate  or  muriate  by  alkalis. 

We  find  in  the  other  acids  the  same  mode  of  action  as  in 
the  sulphuric  acid ;  but  the  generality  of  salts  which  result 
from  them,  being  insoluble,  are  rather  obtained  by  means 
of  double  decompositions  than  directly.  I  shall  not  here 
take  notice  of  all  the  saline  bodies,  on  account  of  the  little 
interest  they  have  hitherto  excited  in  the  arts  and  sciences ; 
I  shall  only  examine  the  two  most  important, — the  gallates, 
which  serve  as  the  bases  of  the  black  dye ;  and  the  prussiates, 
the  use  of  which  has  so  much  increased  for  these  thirty  years 
past. 

We  know  that  the  gallic  acid  attacks  iron  even  at  the 
temperature  of  the  atmosphere ;  that  it  dissolves  it  with  the 
disengagement  of  that  proportion  of  hydrogen  gas  necessary 
when  water  is  decomposed  \  th^t  this  solutioix,  at  that  time 
colourless,  becomes  blue  very  soon  on  its  exposure  to  the 
airi  and  that  then  it  begins  to  be  thick,  and  passes  to  a 
blackish  gray.  All  these  phenomena  have  been  described 
with  much  care  by  M.  Proust,  but  to  this  moment  the  whole 
have  not  received  a  satisfactory  explanation.  I  discovered  the 
cause  of  their  difference  in  the  three  oxides  which  iron  is 
susceptible  of  forming.  Thus,  by  pouring  gallic  acid  into 
acidulated  sulphate  of  white  iron,  no  precipitate  is  obtained ; 
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^ther  circumtUncef  ^re  the  umt,  the  prtiMiate  is  nrotral ; 
the  one  difien  from  the  other  only  in  the  proportion  of  their 
constituent  principles ;  the  former  contains  an  excess  of  ox* 
ide^  while  in  the  latter  the  acid  is  merely  saturated  vrith  it. 
Thus  the  acids  instantly  render  the  prussiate  of  white  iron 
greenish,  by  taking  from  it  a  part  of  its  base ;  and  the  alkalis 
make  the  slightly  green  prussiate  of  iron  pass  to  a  white  co«- 
lourj  by  attracting  to  themselves  a  part  of  the  acid  which 
enters  into  its  composition :  thus  by  art  we  may  transform 
these  two  salts,  the  one  into  the  other  at  pleasure,  merely 
by  varying  the  quantity  of  the  substances  which  form  them. 

These  precipitates  are  not  simple  prussiates  of  iron,  as  has 
been  believed  for  a  long  time ;  they  contain  besides  prussiate 
of  potash,  as  BerthoUet  has  proved.  The  prussiate  of  pot* 
ash  has  even  so  much  affinity  for  the  prussiate  of  iron,  that 
the  sulphuric  acid  only  decomposes  in  part  the  insoluble 
combination  which  these  two  salts  form  together.  If  a 
sli^t  excess  of  acid  only  is  added,  the  residue  still  contwis 
plenty  of  potash,  and  is  perceptibly  green;  it  becomes 
greenish  blue  by  a  greater  quantity  of  acid,  and,  when  ana- 
}3^sed,  little  alkali  and  ottide  is  found  in  it  t  this  attraction  is 
still  more  striking  when  the  prussiate  of  potash  is  abundant 
enough  to  render  the  combination  soluble ;  then  the  sul- 
phuric acid  does  not  disengage  from  it  even  the  most  trifling 
smell  of  bitter  almonds,  and  the  sulphate  of  iron  uniformly 
produces  a  very  great  quantity  of  precipitate ;  while,  if  the 
alkaline  salt  is  pure,  the  carbonic  acid  is  powerful  enough  to 
disengage  the  prussic  acid  from  it. 

The  same  results  are  obtained  by  substituting,  in  place  of 
the  acidulated  sulphate  of  iron  not  much  oxidated,  the  green 
acidulated  sulphate  of  iron  and  the  red  muriate  of  iron  which 
is  only  little  acid :  its  precipitates  arc  always  triple  prussiates 
of  iron  and  potash ;  that  one  the  oxide  of  which  is  green,  is 
less  blue  than  the  one  the  oxide  of  which  is  red ;  both 
change  colour  if  united  with  a  great  excess  of  oxide;  the 
first  becomes  yellowish  white,  and  the  second  reddish  yel- 
low ;  if  the  excess  of  oxide  is  less,  they  approach  nearer 
to  a  blue  colour ;  but  both  the  one  and  the  other  are  sus« 
ceptible  of  being  brightened  by  the  acids. 
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tame  time  with  Prussian  blue»  and  consequently  double  the 
products  without  much  augmenting  the  expense   of  the 
manufacturer.    The  manufacturers  of  Prussian  blue  ought 
not  only  to  direct  their  attention  to  this  point,  but  a)so  to 
several  others  which  might  improve  their  diflferent  processes* 
Some  do  not  employ  the  most  advantageous  proportions  of 
potash  and  blood,  some  do  not  add  iron,  and  several  main- 
tain the  heat  too  long :  only  a  very  few  of  tiiem  take  the 
trouble  of  crystallizing  the  prussiate  of  potash;  many  of 
them  dcTnot  know  that  in  the  calcination  of  substance^  the 
sulphate  of  potash  contained  in  the  potash  made  use  of  is 
transbmied  into  sulphurets,  and  for  a  much  stronger  reason 
they  are  ignorant  of  the  means  of  preventing  the  bad  effects 
of  it.    In  short,  almost  the  whole  of  them  consecrate  too 
much  time  in  oxygenating  Prussian  blue ;  by  that  means 
augment  the  manual  labour,  and  deprive  themselves  of  the 
power  of  making  more  considerable  quantities  of  it.    The 
prosperity  of  their  manufactories  depends,  however,  on  all 
these  considerations  united. 
The  following  is  what  I  have  remarked  on  this  point : 
Experience  has  proved  to  me,  that  a  quantity  of  potash 
equal  to  that  of  blood  was  preferable  to  every  other  propor- 
tion ;  we  know  that  the  ^^ddition  of  iron  favours  the  ibrma* 
tion  of  prussiate  of  potash,  and  fixes  it.     It  is  not  less  evi- 
dent that  the  effect  of  fire  is  also  as  important  to  observe, 
because,  by  exceeding  the  point  of  fusion,  we  decompose 
the  prussiate  of  |K>tash,  or  the  matter  which  ought  to  form  it. 
It  is  equally  necessary  to  crystallize  the  prussiate  of  potash, 
particularly  when  we  wish  to  obtain  Prussian  blue  of  a  su« 
perior  quality.     On  the  one  hand,  we  thus  transform  the 
sulphurated  hydro-sulphurct  of  potash  into  sulphate  of  pot- 
ash ;  and,  on  the  other  hand,   it  is  only  necessary  to  add 
verv  little  alum  in  order  to  saturate  the  excess  of  alkali :  we 
might  again  decompose  the  sulphurated  hydro-sulfihuret  of 
potash  by  means  of  the  sulphuric  acid,  because  the  acid  does 
not  alter  the  prussiate  of  potash  combined  with  a  certain 
quantity  of  prussiate  of  iron.    This  crystallization  is  not 
indispensable  in  the  fabrication  of  common  Prussian  blue, 
into  which  much  alumine  enters,  which  cannot  be  separated 
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It  was  Mid  to  be  very  malleable  |  but,  above  all»  its  ad- 
mirers boasted  of  iis  inalterability.  By  iu  appeartnce  I 
thought  that  it  contained  plenty  of  tin ;  and  as  the  price 
of  it  was  moderate^  I  presumed  il  also  contained  antimony^ 
and,  to  a  certain  degree^  sine  or  lead  also.  This  was 
the  reason  why  I  treated  100  parts  of  it  with  the  nitrio 
acid.  This  portion  of  it  was  immediately  attacked  by  a  vio« 
lent  eflfervescence,  and  converted  into  a  white  powder.  At 
the  end  of  half  an  hour's  ebullition^  after  having  filtered  the 
liquor,  I  tried  it  successively  by  the  potash  of  commerce^ 
the  sulphuric  acid,  and  the  hydro-sulphurets. 

All  these  re-agents  having  indicated  that  it  contained  no- 
thing metallic  in  solution,  I  thought  it  very  probable  that 
this  alloy  was  composed  of  tin  and  antimony  alone.  In 
order  to  ascertain  this  completely,  I  took  the  above  white 
powder  produced  by  the  nitric  acid,  and  1  dissolved  it  in  the 
muriatic  acid*  I  concentrated  the  solution,  and  diluted  it 
with  water.  It  produced,  as  I  had  previously  conjectured, 
a  very  abundant  precipitate ;  but  having  allowed  the  liquor 
10  settle  a  whole  day^  and  having  decanted  it,  I  found  no 
more  metalUc  traces  than  in  the  preceding.  Ammonia 
scarcely  troubled  it  at  all,  and  the  hydro-sulphuret  of  potash 
gave  it  a  slight  yellow  colour.  Although  I  had  performed 
the  operation  with  much  care,  I  could  not  at  first  give  credit 
to  this  residt,  it  appeared  so  singular,  and  it  was  only  by 
repeating  it  that  I  found  I  was  not  deceived.  What  ought 
I  to  conclude  from  this  ?  Had  I  consulted  only  the  known 
properties  of  the  oxides  of  antimony  and  tin,  I  should  have 
been  led  to  believe  that  the  substance  I  hod  examined  was 
nothing  but  antimony.  It  was  however  sensibly  malleable, 
and  must  therefore  have  contained  anothCr  metal.  Everv 
thing  Ud  me  to  believe  that  this  was  tin ;  and,  in  fact,  I 
actually  formed  an  alloy  with  antimony  and  tin,  which  en- 
joyed all  the  properties  of  the  one  above  described.  Foor 
parts  of  tin  and  one  of  antimony  give  a  very  dociile  alloy. 
Equal  parts  of  each  aliio  giva  an  alloy  which  posseases  still 
a  certain  ductility.  But  if  a  few  centiones  of  lead  enter  into 
Ibe  tin,  both  the  above  alloys  become  very  brittle.  The  in- 
termediate alloys  possess  pi^pertiea  relative  ta>  the  quantities 


9:!ii  Ou  ihe  Ccmlmai 
of  lin  and  antimony  wh 
ari:  not  (irecifiiiatcd  from 
«ck1  by  tncmi*  of  water, 
these  linuts  uc  vcrj'  dist 
to  contain  aoc-lhiril  uf  ii 
property,  pirticularly  if 
great  measure  drivco  off  b 
to  notice  UiAt  tlie  precip 
less  than  S4  hours,  when 
then  ihc  latWr  porlioiw, 
two  oxidci  with  the  mu 
Xllil  liitlc 

This  is  not,  bow«nr,',l 
hinuions  at'  oxitln.  Wt 
tin  doe*  not  combine  wi 
cining  an  alloy  of  thret  «i 
tin, it  soon  burm  in  the  m 
vencd  all  at  once  inlo  o 
bustibic  than  1p»*1,  far  fro 
menon,  does  not  transft 
long  time,  even  by  mnllip 
air.  I  made  several  oth' 
pxiUc  of  aiiiiLiioiiy  would 
npnn  the  oxide  of  lln.  I 
is  the  only  one  which  tl 
precipitation,  and  thai  t\ 
pitate  any  oxide  along  wi 

After  having  thus  pro 
formed  of  lin  and  ami 
ihe  analytical  means  p' 
these  two  constituent  i 
muriatic  acid,  which  di; 
attack  the  oxide  of  ai 
tion  upon  the  alloy  ;  at: 
I  found  antimony,  I  i 
knew  that  it  would  ei 
timony ;  and  that,  on 
pose  but  with  difliculi 
tin.     This  method  hat 
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The  liquor  concreted  in  a  mass^  and  did  not  admit  of  my 
obtaining  the  salt  of  tin  by  itself;  and  even  the  separation 
was  far  from  being  exact.  I  tried  also,  but  always  without 
efiect,  to  volatilize  the  antimony,  by  heating  the  alloy 
strongly  in  close  vessels.  Fmally,  T  treated  the  alloy  with 
nitro-muriatic  acid,  and  I  did  it  in  such  a  manner  that  the 
two  muriates  were  highly  oxidated.  I  distilled  them  in  n 
retort,  taking  care  to  agitate  it  incessantly  in  order  to  avoid 
the  boiling  over,  particularly  at  the  end  of  the  operation. 
I  urged  the  fire  even  until  die  bottom  of  the  retort  was  red, 
and  I  obtained  sensibly  all  the  muriate  of  tin.  The  muriate 
of  antimony,  which  when  highly  oxidated  is  not  volatile, 
remained  in  the  retort.  A  very  small  quantity  of  this  salt 
alone  had  passed  into  the  receiver.  The  muriate  of  tin  also 
is  scarcely  troubled  by  means  of  water.  Although  this  pro- 
cess  was  perhaps  not  very  rigorous,  in  order  to  separate  the 
two  oxides  of  tin  and  antimony,  I  look  upon  it  as  the  best 
hitherto  employed,  and  I  consider  it  good  enough  to  indi- 
cate how  many  centiemes  of  tin  are  contained  in  antimony, 
•or  vice  versd. 

The  consequences  which  may  be  drawn  from  this  new 
&ct,  important  enough  to  merit  the  attention  of  chemists, 
are  evident.  Is  it  well  ascertained  that  the  mines  of  anti- 
mony do  not  contain  tin«  and  vice  versd  P  Certainly  not, 
because  the  methods  of  analysis  hitherto  practised  to  separate 
these  two  metals  have  been  inexact.  Already  have  I  searched 
for  tin  in  sulphuret  of  antimony,  and  I  never  discovered  a 
single  tcace  of  it ;  but  I  have  not  yet  analysed  any  other  ores 
of  antimony,  nor  of  tin.  It  is  a  labour  which  appears  to 
me  very  useful  to  make,  and  which  perhaps  would  furnish 
interesting  results. 


XLIir.  Jbridg- 


XLIII.  jfhridgnicnt  of  cat 
rent  MagnUudt  of  the  K 
nmdiy  Tmes".  Towk 
prove  the  TnUk  of  the  ^ 
eUv  RtfrtKiUttian  t^  i 
tiptes.    Mjf  Els.  Walks 

W  HEN  Uic  fiill  moon  U  ] 
ilic  is  an  object  tliat  pleai 
tune  that  stie  pleases  Uie  ^ 
barrass(;s  hi}  rea^nitng  in 
why  ha  appareut  magnitudj 
at  liighcr  dtvatiotu . 

When  men  in  former  ag 
nomcnon,  th«y  imaginod  t 
moon  was  really-  ina«asc<^ 
parsing  througtv  tbc  vapoui 
canh's  surface.  Bui  as  aoOl 
subtended  the  least  angle  at  i 
nilude  was  greatest,  philost 
posed  upon  by  the  Ioi»g  serii 
(he  eye  and  the  extremity 
after  it  was  discovered  that 
served  at  sea,  where  no  li 
blamed  the  clouds  for  deceii 
flew  away,  the  spirit  of  inq 
infnnnalion  in  the  apparent 

Such  were  the  erroneous 
the  greatest  celebrity,  both 
To  mention  any  more  of  t 
single  quotatiorf  from  Dr. 
be  quite  sufficient  to  show 
matter  at  the  time  when  he 

After  the  professor  had 
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phKnomenon^  he  justly  acknowledges  that  at  different  times 
the  moon  appears  of  very  different  magnitudes  even  in  the 
same  horison,  and  occasionally  of  an  extraordinary  large 
size^  of  which  he  is  not  able  to  give  a  satisfactory  explana- 
tion.— Smith's  Optics,  vol.  i.  p.  03,  Sec;  Remarks,  p.  53. 

It  is  really  astonishing  that  this  phsenomcnon  should  have 
remained  for  more  than  2000  years  without  an  explanation 
founded  on  a  better  principle  than  that  of  mere  opinion. 

That  the  dimensions  of  the  pupil  of  the  eye  alter  by  the 
stimulus  of  light,  is  a  truth  well  known  ;  and  it  is  also  true, 
that  the  picture  of  the  moon  formed  upon  the  retina  is  not 
permanent,  but  varies  as  the  dimensions  of  the  pupil  vary. 

To  demonstrate  this  property  of  the  eye,  let  ACB,  (fig.  Z, 
Plate  VII.)  represent  a  plano-convex  lens;  PA  and  RB  two 
pencils  of  white  or  compound  rays  of  light,  falling  upon  it 
at  the  points  A  and  B,  in  a  direction  parallel  to  its  axis ; 
also,  let  Axv  and  By t;  he  the  red  or  least  refrangible  rays> 
and  A^y  and  B^x  the  violet  or  most  refrangible.  The  red 
ray  from  A  will  cut  the  violet  ray  from  B  at  the  point  x, 
and  the  red  ray  from  B  will  cut  the  violet  ray  from  A  at  the 
pointy;  through  these  intersections  draw  the  line  xy,  and 
this  line  will  be  the  diameter  of  the  least  circular  space  into 
which  all  the  rays  that  fall  upon  the  lens  parallel  to  its  axis 
can  be  collected  ;  and  this  circle,  which  for  brevity's  sake  is 
called  the  c'nxle  of  aberration,  is  the  true  focus  of  the  lens, 
or  place  where  the  image  of  the  object  is  formed. 

Let  the  sine  of  incidence  going  out  of  glass  be  n,  the 
sines  of  refraction  (into  air)  of  the  least  and  the  most  rc« 
frangible  rays  be  p  and  q ;  then  if  a  plano-convex  lens  be 
exposed  with  the  plane  side  to  the  sun,  the  diameter  of  the 
circle  of  aberration  xy  (or  image  of  the  sun  formed  of  rays 
of  different  refrangibility)  is  to  the  diameter  of  the  lens  AB 
as  q  — p  to  9  -f  p  —  9n*. 

From  this  given  ratio  of  A  B  to  xy  it  follows,  that  the 
image  of  the  sun  within  a  telescope  varies  with  the  aperture 
of  the  object  glass. 

Sir  Isaac  Newton  found,  by  most  accurate  experiments, 

*  Thb  theorem  U  well  known  to  nuthematicUni. 
Vol,  «4.  No.  93.  Jpril  1806.     Q^  that 


?I3       A[>pareitt  Magnitude  o 

that  where  the  sine  of  incitkni 

ikiii  of  the  red  and  the  violet 

q  —  p  M  \a  q  -k-  p  -^  2n  aa  \ 

.  AB 

xy  : :  55  :  1  }  or  x^  =  —^ 

To  elucidate  this  tbcoron 
of  the  object-gliss  of  \  tdei 
eontrv:icd  to  three  inches,  an 
diatnctcTs  of  the  cirelea  of  aba 

,viii  be  ±  =  -ore.  J^  =  -05 

Tfc  ia«u  Property  of  Fui 

Thus,  let  n  wpreacnt  the  m 
the  lines  of  refracliou,  ait  befo 

The  sine  of  incidence  of  et 
tjon  in  a  given  ratio  *. 

And  the  sine  of  incidcnGC  > 
with  the  aperture  of  the  ler 
approaches  the  asis  of  the  lei: 

Therefore  llie  sines  of  ni 
xAy,  and  its  subtense  xtf,  i 
cotisequenlly,  the  image  of  1 
increases  or  decreases  in  ma; 
eye. 

Now  as  the  rays  of  arliTici 
ole,  it  is  evident  from  the  giv 
they  increase  or  decrease  at 
of  a  candle  formed  in  the  foi 
with  the  aperture  of  tlie  gla; 
the  light  of  a  candle  are  botl 
the  formation  of  images  in  I 
does  not  obtain  in  the  same 
sequence  of  the  rays  of  the 
etate  than  those  of  the  form 
Erpe 

To  prove  the  truth  of  th 
two  double  convex  lenses,  ( 
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f 4  inches  fbcti  distance,  and  fixed  tbem  in  a  frame  close  to 
each  other  in  the  same  plane.  This  instrument  I  placed  in 
a  perpendicular  direction,  with  a  white  screen  behind  it,  to 
receive  the  images  of  a  lighted  candle  that  stood  before  it 
at  some  distance.  The  screen  being  moved  until  the  two 
images  of  the  candle  were  seen  very  distinctly  upon  it,  they 
appeared  exactly  of  the  same  magnitude;  but  when  the 
aperture  of  one  of  the  glasses  was  contracted  to  an  inch  in 
diameter,  the  image  of  the  candle  formed  by  that  lens  ap- 
peared three  or  four  times  less  than  the  image  formed  by  the 
other ;  and  as  these  two  images  were  seen  at  the  same  time, 
the  e]re  could  judge  more  accurately  of  their  dimensions 
than  of  the  apparent  magnitude  of  the  moon  near  the  ho« 
rizon  and  on  the  meridian.  But  when  I  moved  the  screen 
until  the  circular  spot  of  light  or  spectrum  formed  by  the 
lens  of  four  inches  aperture  measured  one  inch  in  diameter, 
the  spectrum  formed  by  the  other  lens  measured  only  one 
quarter  of  an  inch;  and  as  th^  screen  was  moved  from  tlie 
glasses  by  slow  degrees,  the^spectrums  decreased  in  the  same 
ratio,  until  two  perfect  images  of  the  candle  were  formed. 

Experiment  IL 

In  order  to  exhibit  a  more  exact  representation  of  the 
phaenomenon,  I  had  a  frame  made  to  contain  seven  convex 
lenses  fixed  in  the  form  of  a  semicircle.  They  were  all  of  the 
same  focal  distance,  but  not  of  the  same  aperture.  The" two 
largest  apertures  measured  each  1*9  inches;  these  were  to 
represent  the  pupil  of  the  eye  when  viewing  the  moon  at 
her  rising  or  setting ;  the  two  next  to  these  had  e'hch  an 
aperture  of  0*6  inches ;  the  other  two  were  still  less  ;  and 
the  single  lens  at  the  top  of  the  curve  had  the  least  aperture, 
to  represent  the  pupil  when  the  eye  is  exposed  to  the  moon 
on  the  meridian. 

This  instrument  being  fixed  in  a  perpendicular  position, 
with  a  candle  before  it,  as  in  the  preceding  experiment,  and 
the  screen  brought  to  a  certain  distance  .within  the  focus  of 
the  glasses,  the  spectruitis  upon  it  appeared  in  the  same 
ratio  to  each  other  as  the  glasses  that  formed  them.  For  a 
representation  of  these  spectrums  see  Plate  VI. 

0^2  Hence 


M4  Pnduethn  of  Mia 

Hence  the  cause  of  itint  1 
apparenl  magnitude  of  an  i 
mere  npiniu'n;  fur  it  is  ui  enlal 
image  in  itie  focus  of  a  convi 
titre  ol'ilie  glass,  and  conscim 
in  llit^  fi]cu»  of  the  crysullitte  f 
pupil  ifi  eulargfd.     I  am,  sir,^ 


XMV.  Fjrfract  of  a  Letter  I 
of'  Milan,  to  ProfetMr  Pi4 
durtion  ^Mirialic  Acid  4 
compmition  of  Heater  *. 

_       SIR, 

1  RAVE  a  few  words  to  say  j 
at  present  occupies  (he  Utenl) 
and  particularly  Volu.  It  i 
compose  the  lauriaiic  acid 
vaiiic  action.  We  have  bee] 
nhich  we  are  indebted  to  Dr 
Jt  Geneva +.  The  following 
ccird  at  all  limc5: 

Have  hvo  piles,  the  uiic 
gL'ther  at  the  base,  in  such  a 
of  the  one  and  the  negative 
superior  eslrcniities  of  the 
plalina  xvire  from  the  iiegai 
shghlly  closed  at  the  lop 
through  which  the  wire  p; 
two-thirds  of  the  tube.  P 
substance  also  descend  frc 
into  a  tube  B,  disposed  in  th 
Plunge  both  of  them  inio 
nitlcd  water.     Oxygen  will 
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hydrogen  in  the  tube  A.  Allow  the  apparatus^  work,  and 
a  few  hours  will  furnish  unequivocal  marks  of  the  existence 
of  the  muriatic  acid  in  the  tube  Br  which  had  allowed  oxv- 
gen  to  escape,  and  of  soda  in  the  tube  A,  which  retained  it. 
At  the  end  of  ten  or  twelve  hours,  nitrate  of  silver,  poured 
into  B  drop  by  drop,  precipitates  itself  abundantly.  If  the 
water  of  the  two  tubes  is  mixed  together  and  evaporated,  a 
sensible  quantity  of  muriate  of  soda  is  obtained.  If  the  ex- 
periment is  made  in  the  dark,  the  acid  obtained  in  the  tube  B 
is  oxygenated.  The  citron  yellow  colour  is  very  striking; 
the  smell  of  the  acid  cannot  be  mistaken  ;  light  decomposes 
it.  The  tubes  must  not  be  too  narrow ;  they  ought  to  be 
six  or  eight  lines  in  diameter :  without  this  precaution  the 
experiment  will  not  succeed ;  because  the  current,  in  order 
to  pass  from  B  to  A  by  the  inferior  orifice  of  the  two  tubes 
plunged  into  a  bad  conductor,  which  is  water,  requires  a  cy* 
linder  of  a  great  enough  diameter  in  order  to  carry,  in  a  given 
time,  a  sufficient  quantity  of  electricity  into  the  tubes.  The 
latter  must  not  be  too  far  firom  one  another ;  they  will  be  at 
a  convenient  distance  in  a.flat-bottomed  drinking-glass.  The 
oxygenated  acid  soon  attacks  the  gold.  If  evaporated,  we 
ought  to  have  a  fine  purple  of  Cassius*  for  a  residue.  Has 
any  thing  been  discovered  for  a  long  time  more  perplexing 
or  more  remarkable  ?  The  discovery  of  soda  belongs  to  Mas- 
cagny,  of  Siennaf.     I  have  the  honour  to  be,  &c. 

Leopold  db  Buck. 

*  The  author  it  here  in  an  error.  There  can  be  no  precipitate  of  Cattius 
formed  without  the  preaenceof  tin.— Edit. 

f  The  production  of  soda  by  the  Galvanic  action  it  a  new  fact ;  but  that  of 
an  acid  (then  tupposed  to  be  the  nitrous  acid)  belongs  to  Cruickshank:  he 
announced  it  very  learnedly  in  a  memoir  entitled  *'  Additional  Remarks  on 
Galvanic  Electricity,**  published  in  Nicholson's  Journal  for  1800.  What 
M.  de  Buch  has  here  said  relative  to  certain  cunditionsof  manipulation,  with- 
out which  the  experiment  did  not  succeed,  will  perhaps  explain  the  reason 
why  Messrs.  Biot  and  Thenard  met  with  no  success  in  their  attempts  to  repeat. 

— PlCT«T« 

The  production  of  soda  by  the  Galvanic  decompOMtion  of  water,  was  an- 
nounced in  The  Philosophical  Magazine  so  far  back  as  the  month  of  April 
last ;  that  is,  exactly  a  year  ago.  M.  de  Buch's  letter  given  above  is  dated  in 
October;  and  the  number  of  M.  Pictet's  Journal,  from  which  we  have  copied 
it,  is  that  for  November  last.  The  first  discovery,  therefore,  belongs  to  Mr. 
Peel.    See  our  ixist  volume,  p.  279. — Edit. 

0^3  XLV.  Twentif'^ 


XLV,   Twe/thj-seventh  CU 
Ton,  relative  h 

TuM 

DP. AH  SIR, 

J.IIB  followtag  cases  of  CI 
sidyrablc  iraporlancc,  and  x 
journal. 

Case  of  CalaUpsi 
Miss  Lavinia  de  Yrujoy  I 
Brook  Green  House,  Uamn: 
years  old  :  (hen  her  next  at 
when  eight,  ihcy  would  altac 
She  used  to  isinl ;  and  her 
clenched,  and  all  her  limbs  c 
icmaio  wide  open  and  ilxed 
of  an  hour.  The  lut  fit,  tv 
October  18(M,  when  it  cami 
seven.  Mr.  Flower  wat  xen 
the  usual  restoratives,  and  a> 
home  for  further  advice.  St 
Ion  of  vital  air,  diluted,  on 
remedies ;  and  has  not  had 
a  whole  twelvemonth.  She 
weeks,  and  has  not  had  any 
for  any,  since.  She  is  nov 
perfectly  well ;  and  is  return 
smith.  The  apothecary  tc 
medical  gentlemen,  had  pro 
niily,  this  case  as  one  that  i 
Ol'servalimis  on  thi. 

1.  These  cases  yield  to  t? 
dies  fail.  The  cause  is,  tha 
muscles,  and  iliciice  to  the 
tion  from  an  undue  balance 

2.  And  hence  it  is,  that 
liecome,  on  the  conlr.nr\\  c 
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XLVI.  Tweniy-eighik  Cammumcatian  on  Pneumatic  Medi" 
cine,  sent  by  Dr.  Thornton,  from  Mr.  Hill^  Surgeon. 

Case  of  Epilepsy  cured  by  Vital  Air. 

L/HARLEs  Waytk  Darb,  3on  of  Mr.  Dare,  Dowgate  Hill, 
18  a  young  man  who  appeared  strong  and  healthy  until 
eleven  years  of  age.  At  that  period,  being  very  abruptly 
informed  that  his  father's  house  was  on  fire,  the  shock 
affected  him  so  much  as  to  throw  him  into  an  epileptic 
fit.  From  this  time  the  paroxysms  failed  not  to  return 
every  three  or  four  weeks ;  and  though,  during  the  course 
of  some  years,  the  number  of  his  fits  did  not  much  in* 
crease,  his  bodily  strength  and  mental  faculties  were  con- 
siderably impaired.  Several  medical  men  were  consulted  on 
the  first  attack,  but  the  remedies  prescribed  by  them  gave 
little  or  no  relief.  On  his  becoming  deaf  in  one  ear,  and 
his  eyesight  failing  him,  whatever  he  learned  at  the  Blue-* 
coat  School  was  forgotten,  owing  to  the  violence  of  the  fits. 
His  parents,  therefore,  thought  it  advisable  to  take  him  home. 
Al  length,  having  received  some  benefit  from  medical  aid, 
his  father  placed  him  on  trial  at  Mr.  Davison's,  in  Sise- 
lane ;  but  a  fright  soon  bringing  hack  all  his  former  disor* 
ders,  he  was  obliged  to  return  again  to  his  family.  His  fits 
were  now  exceedingly  violent,  and  their  frequency  increased 
to  a  considerable  number  in  twenty*four  hours.  In  conse- 
quence of  this  he  became  more  deaf  than  ever,  his  vision 
weaker,  and  his  intellects  so  materially  injured  that  it  was 
impossible  to  leave  him  alone,  for  fear  he  should  either  fall 
into  the  fire,  or  meet  with  some  other  calamitous  accid^it. 
In  this  truly  deplorable  state  he  was  put  under  my  care  early 
in  March  1 796.  The  morning  pre\'ious  to  my  seeing  him, 
his  fits  had  been  so  particularly  violent  as  to  exhaust  him 
greatly,  and  his  pulse  beat  above  one  hundred  in  a  minute. 
It  was  not  without  infinite  difficulty  that  I  could  cither  per- 
suade him,  or  make  him  comprehend  in  what  manner,  to 
inhale  vital  air  from  my  apparatus ;  and  the  general  torpor 
of  his  mind,  extreme  debility  of  body,  and  deafness,  gave 

0^4  mc 


CIS     Twenty -eiglak  Comw 
inv  but  faint  boprs  of  his  rcM 
inhaled  a  moderate  dose  of  «f 
fused  itaelf  over  his  whole  fW 
sidcrable  degrtrc;  of  pcrepiraiid 
whole  day,  and  tlir  folIuwinS 
fits;    a  ci re utna lance  which, 
inonihs.     The  next  morning 
hearing  and  vision  less  defccf 
beating  ten  strokes  less  in  at 
On  having  again  recourse  UJ 
before,  and  the  second  dajr 
found  a  disposilion  to  fuliicR 
dcncy  tn  falling  down  durii 
taken  place,  Iiod  not  hi*  ow 
third  morning,  before  he  cai^ 
with  a  very  slight  lit.    Findii 
fulncM  in  the  head,  I  ordcre 
dicinr.     By  paying  due  attei 
and  keeping  the  bowels  prop 
gular;  while  the  active  elTce 
his  constitution,  that  he  n 
weeks  gradually  regained  h 
able  to  walk  six  or  seven  n 
any  inconvenience  whatever 
on  in  the  month  of  May,  lu 
ach,  and  sonic  slight  dcgre 
to  Hanipstcad;  and  for  th 
a  trifling  relapse.   T  now  dir 
on  the  temples,  and  to  lak 
dicine;  after  which,  as  soo 
was  to  have  recourse  to  t' 
intervals,  until  the  mlddh 
fcctly  well  in  health,  siren 
bcr  1797  his  father  cngag 
kins  and  Lincoln,  in  Barbi 
not  having  had  any  rciui 
plaints,  he  is  fully  enabled 
a  mind  perfectly  free  from 
ritation. 
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*'  To  Mr.  HUL 


^^  SIR, 


^^  I  can  with  pleasure  inForm  you,  that  my  son,  Charles 
Wayte  Dayre,  has,  by  the  blessing  of  God,  with  your  kind 
attention  to  him,  and  the  help  of  vital  air,  received  a  very 
great  cure  from  his  fiu,  deafness,  and  nervous  complaints, 
which  had  long  affected  him ;  and  they  increased  on  him  so 
fast,  that,  when  he  applied  to  you,  he  had  from  sixteen  to 
twenty  a  day.  He  could  not  be  left  at  any  time,  even  a 
quarter  of  an  hour  in  a  day.  He  has  not  had  a  fit  these 
eighteen  months,  or  near  two  years. 

'*  I  am,  sir, 
^*  Your  greatly  obliged  humble  servant, 

"  Charles  Dare.'* 

Observations  on  this  Case  by  Mr.  Hill. 

However  the  general  appearance  of  this  young  man  may 
have  been  as  to  strength,  some  peculiarity  of  habit,  as  irri- 
tability of  stomach  and  bowels,  most  likely  had  existed,  and 
was  a  predisposing  cause  of  the  complaint.  Be  this  as  it 
may,  any  sudden  surprise  or  misfortune  will  almost  always 
produce  some  determination  of  blood  to  the  head,  more  or 
less  violent,  in  the  strongest  frame.  In  this  case,  as  in 
many  others,  it  laid  the  foundation  of  very  serious  mischief. 
In  length  of  time  it  exhausted  the  nervous  energ}' ;  and  the 
powers  of  life,  depending  on  an  equable  circulation,  were 
reduced  to  extreme  debility.  Under  these  circumstances  no 
remedy,  one  short  instance  excepted,  arrested  the  progress 
of  the  disease,  still  less  gave  hopes  of  a  recovery.  The  suc- 
cess in  this  case  was  beyond  my  expectation ;  for  I  was  ap- 
prehensive that  the  several  organs  of  sense,  as  the  eyes  and 
ears,  were  become  paralytic  from  some  organic  defect  in  the 
brain^  owing  to  the  long  continuance,  violence,  and  fre- 
quency of  the  attacks.  Contrary  to  my  conjecture,  how- 
ever^ the  patient  was  relieved  much  in  the  same  manner  as 
the  subject  of  the  preceding  case ;  anJ,  as  the  same  conse- 
quences followed^  nearly  the  same  reasoning  applies  to  both; 

viz. 
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viz.  some  accnmuUtion  in 
chcniicotl  union  of  vital  t 
the  ekin  ;in<l  kidneys  bcinj 
Ktreiiglh  of  ihf  nerves  bci 
recovered  the  chylopoietic ' 
1  catinot  avoid  particula 
of  the  detcnnmatian  of  h\ 
importance  to  all  people  su 


XLVII.  On  the  EUdngm 
BF.IIG,   VUe-president  »| 

thbon". 

A.  oaE.iT  deal  has  been  sal 
3  ehemiat  of  Brcslau,  who 
priie  of  cixty  thousand  fra 
dccrt'cd  tn  the  nuihorof  th( 
The  following  is  a  succinct 
li&hcd  on  the  Rubject,  extra 
M.  Naiichc,  the  physician- 

M.  Schmidt  thinks  he  t 
generating  electricity,  whic 
serves,  with  caloric,  to  con 
pics  of  the  air— oxvgen  and 
weakened  hy  the  presence  < 
tncnl,  on  the  contrary,  it; 
reason  why,  in  i^pring,  cli 
unite  with  water,  elevated 
of  elastic  vapours. 

The  degrees  of  intensity 
air  and  water  arc  very  vari 
riations  in  the  elasticity  of 

The  sea,  by  surcharging 
pours,  absorbs  cleetrogene 
equilibrium.  Foracontrar 
air  a  part  of  its  cleetrogene 


On  Sonorous  Vtbraikms*  €51 

diseogagement  produc^^  by  their  succession^  winds  and 
clouds. 

All  the  metals  contain  electrogene^  and  they  do  not  oxi* 
date  but  in  regard  to  their  affinity  with  it.  It  is  the  cause 
of  crystallization  by  the  dry  method. 

The  weakening  of  the  affinity  of  electrogene  with  the  bases 
of  the  aif;  by  means  of  the  solar  rays,  gives  birth  to  vegeta- 
tion. Animal  life  is  also  attributed  to  electrogene.  It 
enters  with  oxyen  into  the  blood  of  animals  by  respiration  ; 
it  is  decomposed  by  tliis  fluid,  and  its  elementary  base  con* 
stituteSj  in  the  brain  and  the  nervous  system,  the  principle 
of  irritability. 

M.  Schmidt  attributes  still  other  cflccts  to  this  new  being ; 
but  he  does  not  distinguish  them  well  enough  from  those  of 
caloric,  oxygen,  and  attraction.  His  theory,  although  curi- 
ous, is  not  sufficiently  supported  by  facts  to  entitle  it  to 
much  attention. 


XLVIII.  Letter  of  M.  Orstbd,  Professor  of  Philosophy  at 
Copenhagen,  to  Professor  Pictet  of  Geneva,  upon  Sono^ 
rous  Vibrations*. 

SIB,  Copcohagcn,  May  S6, 17SJ. 

JL  HE  impartial  interest  which  you  take  in  every  thing  tend- 
ing to  accelerate  the  progress  of  science,  has  made  me 
desirous,  for  a  long  time  past,  of  establishing  a  correspon* 
dence  with  you.  I  take  the  opportunity  of  a  traveller  going 
to  Geneva,  to  deliver  to  you  the  results  of  some  of  my  re* 
searches  in  physics.  I  have  chosen  as  the  subject  of  my 
present  letter,  the  experiments  I  have  repeatedly  made,  upon 
the  effiscts  produced  in  the  interior  of  solid  bodies  during 
the  propagation  of  motion.  I  have  been  led  to  these  re- 
searches by  both  antient  and  modem  observations  upon 
sound.    Every  body  is  acquainted  with  the  interesting  dis* 

*  From  BUiiotheque  Britanniquff  toL  zxz. 
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cowry  of  the  celebrated  Ch 
Hucing  cLTtain  figures,  b 
tnrul  or  of  glass,  and  then 
n  violin  bow.  The  aanJ 
thf  oscillatioQB  of  the  son 
quitting  cert^n  parti  of  the 
the  others,  by  funning  lin 
The-  lines  into  which  the  g 
arc  without  daubl  the  poii 
th(  surface  put  in  vtbritjoi 
the  edges  of  the  plates. 

Modem  philosophers  ih 
ous  results,  a  coutirinatio 
exclude  those  internal  vit 
the  cause  of  the  pbtenome 
merely  to  those  oscillation 
by  their  oicchanical  effect 
sand  gives  an  example. 

It  appears  tome,  bowei 
been  abandoned  too  cui 
rather  led  me  towards  t) 
from  it.  The  following 
experiments  have  suffgesi' 

his  allowcil  (hat  iii  coi 
.  a  sudden  compression  is : 
duces  a  dilatation,  wh 
neighbouring  particles,  a 
propagate  themselves  in  I 
But  I  do  not  SIT  why  tliit 
solids,  when  lliey  are  m; 
perimenls  of  Chlaiini,  alt 
ous,  arc  not  pruper  to  pr< 
cur  to  form  the  undulatiu 
tion  rcsidt,  and  for  the  k 
to  him.  Sand,  which  u 
grained  to  indicate  the  m 
nioleculffi  which  trembli 
these  grains  are  elastic, 
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they  fall>  but  fly  about ;  this  hinders  them  from  pursuing  a 
regular  progressive  movement^  like  that  of  sonorous  undula- 
tions.   It  was  on  this  account  that,  on  var)'ing  my  experi- 
ments,  I  thought  of  substituting  in  the  place  of  sand,  a  more 
attenuated  matter  not  possessing  the  inconveniences  I  have 
mentioned  ;  this  was  semen  lycop^dii,  or  the  seeds  of  club* 
moss.     After  having  covered  a  plate  of  metal  or  glass  with 
this  substance,  I  tried  to  produce  a  sound  in  the  manner  of 
Chladni,  and  in  an  instant  I  saw  the  dust  distribute  itself  in« 
to  a  number  of  little  regular  tumuli,  which  put  themselves 
in  motion  at  their  extremities,  or  formed  the  figures  discover- 
ed by  this  naturalist.    l*hey  always  range  themselves  in  the 
form  of  a  curve,  the  convexity  of  which  is  in  proportion  to 
the  point  touched  by  the  violin  bow,  or  towards  the  point 
which  has  an  analogous  situation :  the  nearer  that  each  of 
these  little  heaps  is  to  these  points,  its  height  is  the  more 
considerable ;  this  gives  to  the  whole  a  remarkable  regularity  • 
The  experiments  of  M.  Chladni  ^re  astonishing  at  first 
sight,  on  account  of  the  regularity  of  the  figures  produced 
by  a  single  stroke  of  the  bow,  which  appears  as  if  done  by 
magic.  '  My  experiments  have  not  the  same  charm ;  but 
perhaps  they  are  more  instructive,  on  account  of  the  com- 
parative slowness  of  my  process,  which  admits  of  their  effects 
beiiig  more  advantageously  studied.     We  observe  that  the 
interior  of  the  small  elevations  formed  in  my  experiments 
continue  in  motion  during  the  continuance  of  the  sound. 
The  duration  of  these  vibrations,  although  very  short,  is  ap- 
preciable on  plates  of  three  or  four  inches  diameter  :  it  is 
longer  when  plates  pf  a  larger  diameter  are  employed.     I 
often  made  use  of  a  disc  of  metal  of  six  inches  diameter :  in 
this  case  I  always  saw  the  small  elevations' ch;inge  their  ap- 
pearance at  different  epochs  of  the  duration  of  the  sound. 
At  one  moment  the  height  increases,  and  at  another  it  di- 
minishes, and   the  dust  has  the  appearance  of  arranging 
itself  in  small  globules  which  roll  one  above  another :  we 
easily  perceive  that  all  these  pha:nomcna  are  still  ver)'  com- 
plicated.   The  movement  of  the  grains  is  in  part  vertical,  in 
part  horizontal ;  the  horizontal  movement  is  composed  of 
two  others;  one  of  the  forces  impels  the  grains  funvard^  and 

the 
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lUe  other  drives  thsin  lo  tb 
aiuiiH!,  ta  mutulcly  u  po«s 
iiK'lf,  and  line  fullitwitig  it 
of  glass  iu  such  a  mauncr 
H  were  in  contact  with  my 
I  ciid  Dot  touch,  with  a ' 
a.  manner  that  ev«fy  [K>ini 
imtfliit.     In  this  cose,  ihi 
puraltel  to  the  edge  sinK 
straight,  because  these  cdj 
»iraightest  I   ever  «iiw  vrt 
Hinick  with  a  smooth  pieo 
tJK-  better  success  of  this  e 
Mfuare  or  ibe  rule  shauM  r 
not  fiuikc  the  blow  upon 
some  of  its  jMiinis,  other 
direction  of  the  blow,  and 
These  hnes  seem  to  be  coi 
(ions,  less  regular  than  th 
Willi  the  dun  are  sir\ick  v 
mcnt  succeeds  with  ditSct 
allowed  to  rest  upon  a  lab! 
vents  us  ftom  striking  a 
the  plate  in  a  direction  p 
arranged  itself  in  liitlu  rt 
the  undulations  proccL-d 
take  place  both  in  a  lbr» 
third  case,  they  proceed  ii 
pression  produced  by  llie 
propagates  itself  as  well 
tone  produced  ni   the  fi 
second  is  much  more  de 
much  more  elevated  ;   an' 
to  be  called  a  tone,  or  a 
scale. 

One  would  suppose  lY 
bodies,  by  the  communit 
hniitcd  to  the  simple  nie 
b'.it  that  in  this  modifici 
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more  intimate  action.  Every  kind  of  friction  produces  not ' 
only  beat,  but  electricity  also.  De  la  Place,  and  Biot,  bave 
already  attracted  the  attention  of  philosophers  to  the  first  of 
these  phaenomena ;  I  am  of  opinion  that  the  latter  of  them 
requires  much  more  attention.  I  always  found  in  my  ex- 
periments  that  sand,  or  dust,  adheres  much  more  co  those 
parts  to  which  the  movement  of  the  sonorous  bodies  had 
fixed  it,  than  it  did  to  the  other  parts.  I  have  often  thrown 
fresh  sand  over  a  plate  of  glass,  upon  which  f  had  already 
produced  a  figure.  I  shook  it  gently  after  having  reversed  it, 
and  I  always  remarked  that  the  sand  which  formed  the 
figure  remained  adhering,  while  the  other  part  detached  it* 
self.  The  adherence  of  grains  finer  than  those  of  sand  it 
very  remarkable.  I  also  discovered,  with  the  assistance  of 
Coulomb's  electrometer,  indications  of  electricity  in  those 
plates  which  had  emitted  a  sound;  but  I  have  not  repeated 
Ibeae  experiments  sufliciently  to  enable  me  to  detail  them. 
I  discovered  on  the  above  occasion,  that  the  edges  ^d 
angles  of  bodies  act  upon  Coulomb's  electrometer  almost 
always ;  and  I  propose  to  myself  a  new  course  of  experi* 
ments  upon  this  subject.  The  celebrated  Riiter,  to  whom 
I  bad  communicated  my  experiments  upon  the  part  which 
electricity  acts  in  the  phsnomena  of  sound,  had  long  ago 
discovered  that  the  electrical  pile  of  Volta  is  capable  of  pro- 
ducing sound,  when  a  shock  is  received  from  it  in  the  ears. 
In  a  work  about  to  appear  under  the  title  of  ^'  A  System  of 
Electrical  Bodies,*'  this  great  philosopher  makes  it  clear 
that  a  body  acquires  positive  electricity  by  compression,  and 
negative  by  dilatation.  Thus  we  may  say,  that  there  are  in 
each  sound  as  nnauy  alternatives  of  electricity,  positive  and 
negative,  as  there  are  oscillations ;  but  the  union  of  two  dec* 
tricities  produces  a  commotion  :  thus  there  arc  in  one 
sound  as  many  extremely  weak  electrical  commotions  as 
there  are  oscillations.  Each  of  these  insulated  commotions 
would  be  absolutely  insensible ;  but  when  received  in  a 
very  great  number,  in  a  period  too  small  to  distinguish  the 
one  from  the  other,  they  always  produce  a  sensible  eflfect, 
especially  since  positive  electricity  renders  the  organ  more 
sensible  for  the  negative  than  it  was  before,  and  vice  versd. 

The 


T\te  f«[uible  effect  of  I 
tuolions  is  BOund.  1 
xppau  coninuliclory  to 
of  bk-aring ;  hut  it  niui 
uf  all  the  organd  of 
opiniftu,  boucrer,  tbsl 
fcctly  well  with  the  t 
cxfHmtncfitt,  tlicy  may 
Mine  one  pcrhnpi  nuty 
wttbnl. 


XLIX.     OttllieUtez 

X  HE  full  use  of  the  I 
xkull  which  >«  called  si 
anatomy  and  surgery, ) 
rcscajchet  of  the  phys 
in  o«ttiogeny,  in  a  giea 
of  life,  many  uses  h»w 
totally  erroneous ;  buc 
oi'muisturc,  U>  keep  it 
giving  a  more  strict  ac 
surface  of  the  skull  ;  fi 
tion  by  blood-vcssflsb 
of  the  head  ;  or  for  afTi 
be  pushed  asunder  by 
gan  should  he  crampe< 
tomparativcly  slow  grc 
Other  uses  attribute 
vantages  derived  from 
early  nifancy,  or  till  ai 
period.  Thus  at  the 
bones  of  the  skull  acc< 
figure  of  the  difTcrcnt 
passes.     At  adult  age 
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they  may  occasionally  check  the  progress  (If  I  may  be 
allowed  the  expression)  of  a  fracture  nearly  spent; — or 
vibrations;;  communicated  to  tlie  bones  of  the  skull^  will  be 
propagated  with  less  force  to  the  brainy  in  consequence  of 
the  bones  being  separated  at  the  sutures.  It  Hy  however, 
abundantly  evident^  that  these  are  not  the  main  purposes 
for  which  the  sutures  arc  formed ;  otherwise  they  would 
not  begin  to  be  obliterated  at  a  period  of  life  when  they 
would  perform  these  offices  more  usefully  than  ever. 
Consistent  with  this  remark,  we  shall  find  that  the  true  pur- 
pose for  which  they  are  formed,  and  the  particular  process 
with  which  they  are  connected,  is  fully  completed  before 
their  obliteration  takes  place. 

When  we  take  a  view  of  the  mode  of  junction  between 
many  bones  and  parts  of  bones  in  the  human  body,  which 
do  not  admit  of  motion,  we  find  that  with  little  exception 
they  all  agree  in  this  particular ;  that  sooner  or  later  the  car- 
tilage or  periosteum,  which  once  was  interposed,  is  obliterat- 
ed, and  these  difTerent  portions,  or  entire  bones,  coalesce. 

•The  separate  portions,  which  originally  compose  the  ver- 
tebrae, arc  early  in  thus  uniting :  after  these  the  sides  of 
the  lower  jaw;  at  a  later  period  the  epiphysis  of  a  cylindrical 
boneis  united  to  itsbodv  :  and  still  later  the  bones  of  the  skull 
usually  coalesce,  and  the  sutures  arc  obliterated.  Other  bones, 
as  those  of  the  face,  which  have  no  motion  and  sustain  little 
weight,  are  irregular  in  this  respect  ;  sometimes  uniting,  but 
generally  remaining  di<>tinct  to  the  end  of  a  long  life. 

The  original  formation  of  the  osseous  system  in  several 
distinct  pieces,  respects  principally  its  speedy  ossification  at 
an  early  period  of  life,  and  its  futun*  convenient  extension, 
till  it  has  arrived  a*  its  full  growth  ;  and  we  may  consider  it 
as  a  general  principle,  that  where  two  parts  of  otur  bone  arc 
^eparated  from  each  other  by  an  imcrvcning  cartilage,  or 
two  distinct  bones  merely  by  periosteum,  at  that  part  osse- 
ous materials  are  added  to  increase  their  length  or  extend 
their  superficies.  This  we  shall  find  takes  place,  whetbol' 
the  junction  be  effected  by  comparatively  smooth  surfaces, 
as  between  the  body  of  a  bone  and  its  epiphysis ;  or  between 
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the  bones  of  the  skull  by  \^ 
thai  the  boQCB  »!'  the  hodtf  ^ 
or  cxu-al,  um  by  Ji  imifbri 
it«tcc,  but  by  an  sddition  a 
part. 

Thafi  tbc  body  of  g  cylin4 
dilioa  in  cAch  eitd.  This  v 
ccsc,  from  eonsidchng  the 
commt-nvd:  u  this  conlinc 
crcds  tu  carh  eiircmity,  i 
^nwthvtill  ^n  on  in  ihc 
the  cxlttinilie*.  Iltst  ihit 
icABoatng  alone,  but  by  a 
flunk  two  sutall  [liccL-s  of  ' 
shin  bone  of  ■  i>i3,  anJ  me 
Ivreen  the."n :  on  examinti 
wardii,  ii  appeared,  llmt  th 
sidt-rahly  in  lengih,  the  pi 
some  di«ianc«  rrom  each  ot 
ibtc  exp«rimi!iil  wv  IcBTn, ' 
Irndeti  in  iit  middle,  but  i 
tremities,  where Ihe  body 
pbysis;  llic  C'l'.ii  f  inUiitio 
|!k-  inUTvi.Lil";ijn  ol  a  \rr~    i 

itself. 


wc  art-  k-.i 

,y  ..u:. 

:v  u 

p!..:,   i.   ,n., 

MU.l 

n 

the 

b.iilv:   M1<1 

!Ji.vi 

Ji 

u,  1- 

Ihis  ha^  fc^-. 

1  ,'ro 

v< 

.  ih 

linkiloi;hi 

n:i  111 

vc  c 

Thu3,  m  u; 

cihc 

^•■: 

u-ial 

t)c£ins  in  ■: 

,.,.K-,1 

i~ 

iiil 

continue^  to  go 

Ml 

i'n  i 

circiimst.'iK 

t  taki 

.^ 

i-lac 

is  probabic 

Hint 

vc 

lafi 

Use  of  the  Sutures  in  the  Skulls  of  Animals.        S59 

in  bone,  the  addition,  is  still  made  at  the  edge  of  each,  and 
that  the  general  enlargement  originates  where  they  are  all 
mutually  joined  by  the  sutures.  Of  this  process  I  had  a  very 
striking  illustration  some  years  ago.  In  a  young  subjecti 
from  what  cause  I  know  not,  the  deposition  of  osseous 
matter  had  been  suddenly  increased  a  short  time  before  death. 
It  was  in  dilFcrent  stages  of  progress,  but  had  taken  place  in 
all  the  bones  of  the  b:>dy  which  I  preserved  ;  in  some  par* 
tially,  in  others  generally.  In  all,  the  new  osseous  matter 
was  elevated  above  the  level  of  the  bone,  upon  which  it  was 
placed.  In  some  parts  of  the  parietal  bones  it  was  only  in 
its  commencement,  and  put  on  the  appearance  of  a  net- 
work, similar  to  that  which  mav  be  observed  in  the  same 
bones  at  an  early  period  of  their  formation.  In  other  parts 
%he  meshes  of  the  net-work  were  more  or  less  filled  up  ;  in 
others  again  completely,  so  as  to  put  on  the  uniform  appear- 
ance of  solid  bone.  TIic  same  reticulated  appearance  was 
evident  on  the  edges  of  all  the  bones  of  the  skull,  where 
they  form  the  sutures,  and  at  the  extremities  of  ihe  cylindri- 
cal bones,  between  the  body  and  epiphysis.  The  same  ap- 
pearance of  increased  deposition  was  seen  on  the  surface  of 
the  cylindrical  bones,  with  this  difierence,  that  the  meshes 
were  not  circular,  but  oblong  squares ;  so  as  to  put  on  more 
of  the  striated  appearance.  In  some  parts,  the  newly 
secreted  bone  was  easily  separable  from  the  general  ma^s, 
and  formed  a  thin  layer  externally,  aBbrding  one  of  the  best 
proofs  I  have  met  with,  of  the  increase  of  cylindrical  bones 
in  thickness  by  deposition  externally,  whilst  a  corresponding 
internal  absofption  goes  on.  From' the  striking  similarity 
of  appearance  on  the  surfaces  and  edges  of  the  bones,  we 
may  safely  conclude,  that  the  same  pioress  of  deposition 
was  going  on  in  both,  and  may  theiue  inler,  that  the  bones 
of  the  skull  are  increased  in  extent  by  the  dei>osition  of 
o<sfous  matter  at  their  cd^o**,  or  where  they  are  joined  to 
each  other  by  suture.  This  fact  points  out  to  us,  in  a  great 
measure,  the  real  use  of  this  peculiar  mode  of  junction. 
In  order  that  the  bones  of  the  skull  niav  be  increased  in 

m 

extent,  it  is  necessary  thai  they  should  he  retained  at  a  cer- 
tain distance  from  each  other;  that  the  periosteum  with  iis 
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tion  of  the  use  of  sutures  comprehends  and  accounts  for  those 
concomitant  circumstances,  which  were  considered  hy  older 
anatomists  as  their  real  use;  and,  us  far  as  I  can  sec,  is  not 
contradicted  by  any  fact  connected  with  thcni. 

If  it  be  asked,  for  instance,  why  at  the  sutures  there  is  a 
stronger  adhesion  of  the  dura  ina'cr  internally,  and  perios- 
teum cxlernally,  than  in  olhcr  parts  of  the  skull  ?  tlio  answer 
is,  that  these  mcinbraius  w  lih  their  vessels  are  continued  in- 
to the  sutures,  to  form  conjointly  llie  secretory  orijan  by 
which  the  bones  are  exUndtd. 

If  it  be  asked,  why  there  is  a  greater  vascularity  or  an  ap- 
pearance of  blood-vessels  passing  llirough  the  sutures?  it^ia 
perfectly  consistent  with  this  opinion  to  answer,  that  the  in- 
crease of  blood  goes  to  this  secretory  organ,  for  the  purpose 
of  the  extension  of  the  bones. 

The  explanation  here  offered  accounts  also  for  the  genera! 
obliteration  of  the  sutures  after  a  certain  period  of  life  ;  for, 
the  bones  having  then  arrived  at  their  full  size,  the  organ  for 
the  secretion  of  osseous  matter  is  no  longer  needed ;  it 
shrinks  and  is  absorbed,  and  the  bones  gradually  coalesce  ; 
by  which  a  further  advantage  is  derived,  that  of  an  accession 
of  strength  to  the  cranium  at  large. 

If  any  additional  argument  be  necessary  in  support  of  this 
opinion,  I  may  also  notice  the  striking  analogy  whieh  sub- 
sists between  the  separation  of  one  hone  of  the  skull  from 
another  by  a  suture,  and  that  separation  w  hicli  exists  be- 
ad fontlctilofi*  ut  aiunt,  hrr  iinc.i  nofa.hitl  latitudine,  oh'^.*^V4tur.  Ossibut 
enim  capiiis  hie  locorum  rv-t\>r>^  crc»>cci;tc,  pUri'lc  iiuasi  diduc(l'<,cnrtiIa;;o 
au^tt!r,  latior  evasura.  iii*i  pri>:ln:i  i):trs  simil  n  n,  r.iut.iretiir,  iiidc  ovta 
calvarix,  eudtr.i  modo,  quo  o^^:*  lut'ii  diductit  ( '^'•p}iy>ii}'.i'.,  vel  quod  uuuin 
idemq^ie  e^t,  marginibiis  cic.r'r>>,  itvjuct,  c.»i  in  us.-ibu-,  loiigi^  »uuii4  epi- 
physes inter  et  diaphy«.ii  no.i  cri  pi-i.ir. 

"  Quo  junior  ipitur  infan**,  c»>  rv.iiii!-*  cri»pa  ct  implexa  nitura,  \\\,  \:i  rocMut 
loquar,  linea  cau'til4;>iiiuja..ii'4U-«(  t,  o%4ajun';cn'*,ub>(rrv.i(iir.  (J  lUin  Vcio  auc  .i 
aetate  ossa,  cie«ccnu?  ccrebro,  di'Jj».u:iiur.  cur  j.nq-.je  cra'^Itud  >,  ..dpi.^^ita  cum 
intcrn.T  turn  exccrnx  p-jtisMnum  lahu!*,  I'iiif.T.Kr  euiiii  ;ncic:nc7.li!m  citim 
ab>olutum  vidctur)  nia«^n9'«4,;ini'otiir,  hum  put'-Ni  ntr*  c-^t^c,  quin  hxc  critpa* 
iut'irx  forma,  quum  quidem  na«ci  c<i  |)it,  ci'.crn  4  in  supcrticie  tanuJiu,  riu^^^^- 
tur,  donee  tandem  ipsa  ca  quam  ni.ixi<ne  i  npediat,  qiiu  minus  cerebru in  c»l- 
▼aham  ulierius  didticere  f»o«iMr,  quod  pubertail*  tenjpore  stccidi:.  Rarin»iire 
h«c  o««Ccatio  .id  ztatem  virilem  Usquedciir.etur** — Soermntrring  De  curpoiif 
hiunaoi  fatrica,  pag.  91 S. 
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lu  order  to  procure  the  magnesian  phosphate  in  an  osseous 
base,  the  bones  of  oxen,  after  being  calcined  white  and  well 
pulverized,  must  be  treated  with  an  equal  quantity  of  sul- 
phuric acid ;  after  being  allowed  to  VQnt  tive  or  six  days  the 
mixture  is  diluted,  at  first  with  ten  limes  and  afterwards 
with  five  times  its  weight  of  water.  The  liquor  is  drained 
every  time  ;  ammonia  in  excess  is  poured  into  all  the  liquurs 
mixed  together;  and  as  these  liquors,  which  were  formerly 
supposed  to  be  the  phosphoric  acid,  contain  phosphate  of 
lime  and  phosphate  of  magnesia  dissolved  in  the  phosphoric 
acidj  in  proportion  as  the  ammonia  saturates  the  acid,  a  mix- 
ture of  calcareous  phosphate  and  ainuioniacal  magnesian 
phosphate  is  precipitated.  Tliis  precipitate  when  washed 
with  a  little  cold  distilled  water  is  treated  with  a  Icy  of  pure 
potash,  by  boiling  them  together  until  no  more  ammonia 
is  disengaged.  The  ammoniacal  magnesian  pho^pliate  is 
decomposed  by  this  process.  The  ammonia  volatilizes, 
the  phosphoric  acid  unites  itself  to  the  potash,  and  the  salt 
resulting  from  it  remains  in  solution;  the  free  majinc'^ia de- 
posits itself  in  powder,  and  mixes  with  the  phosphate  of 
lime  at  the  liottom  of  tlie  liquor.  The  latter  i^  nr>s\  drawn 
ofFclear,  the  precipitate  is  washed,  and  boiling  distilled  vine- 
gar is  poured  upon  it,  which  dissolves  the  magnesia  without 
touching  the  calc^*oiis  phosphate ;  the  magnesian  acetate 
is  decomposed  by  carbonate  of  sod.i,  and  we  have  the  car- 
bonate of  magnesia,  which  is  dried,  .of  which  the  weight  is 
determined,  and  which  is  dissolved  in  the  sulphuric  acid  in 
order  to  obtain  it  in  the  state  of  sulphate  of  magnesia,  the 
form  under  which  it  is  more  generally  and  more  certainly  re- 
cognised. 

By  repeating  this  process  a  great  nun^ber  of  times,  in  the 
first  place  to  ascertain  the  discovery  of  the  phosphate  of 
magnesia  in  the  bones  of  animals,  and  secondly  to  appre- 
ciate the  proportion  of  it,  we  ascertained  that  the  acetic  acid 
alwavs  dissolves  a  little  lime  with  themacrnesia,  and  that  this 
lime  could  not  proceed  from  aYiy  thing  else  than  the  decom- 
position of  a  small  portion  of  the  calcareous  phosphate 
by  means  of  potash  :  thus,  in  ctpite  of  the  laws  of  afRnities 
hitherto  determined,  it  appeafed  evident  that  potash  sepa- 
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▼arious  substances^  we  cannot  pass  over,  in  each  of  these 
discoveries,  immediate  applications,  which  ought  no  lunger 
to  be  neglected.  Physiology  must  necessarily  derive  great 
advantages  from  attending  properly  to  such  results. 


LI.  Notices  respecting  New  Books. 

A  Treatise  of  Mechanics,  T/u-oreticaly  Praitical,  and  /)tf- 
scriplire.  By  Olinthus  Gkrgory,  q/'  the  Royal  AH" 
litary  Academy y  IVoolwich.  2  FoU,  Hro,  and  a  Volufne 
of  Plates.    Published  by  Kearsley, 

Jlt  is  with  much  satisfaction  wc  annoiiiicc  tlic  publication 
of  a  work  of  this  nature,  which  lias  been  long  n.;!ited. 

The  first  volume  is  devoted  chiefly  to  theory  ;  the  second 
is  practical  and  descriptive.  The  theoretical  part  is  divided 
into  five  books,  and  these  are  subdi/idcd  into  chapters,  as 
the  nature  of  the  several  subjects  seemed  to  require. 

Book  I.  is  appropriated  to  the  subject  of  statics,  and  is 
subdivided  into  six  chapters.  It  commences,  as  indeed  do 
all  the  books,  with  defuiitions  and  preliminary  remarks ; 
which  are  succeeded  by  a  statement  and  illustration  of  the 
Newtonian  laws  of  motion  and  rcFt,  \vl)it'li  are  assumed  as 
fundamental  principles  to  guide  the  subsequent  inquiries. 
The  nature  of  statical  equilibrium,  with  the  composition  and 
resolution  of  force?,  are  then  discusst'd ;  forces  being  con- 
sidered, 1 .  as  disposed  in  one  plane,  and  concurring  in  the 
same  point :  2.  as  directed  to  one  point,  but  not  confined  to 
one  plane  :  3.  as  situated  in  one  plane,  but  applied  to  diffe- 
rent points  of  a  body  :  4.  as  not  confined  to  one  plane,  and 
directed  to  various  points  of  a  body.  The  remaining  chapters 
in  this  book  treat  of  the  centre  of  gravity,  and  the  ccntro- 
bar)'c  method ;  the  simple  machines,  or,  as  they  are  usually 
called,  the  mechanical  powers ;  the  strength  and  stress  of 
timber  and  other  materials;  and  the  equilibrium,  tension, 
and  pressure  of  cords,  arches,  and  domes.  The  minuter 
topics  connected  with  these  general  points  of  inquiry  can- 
QOt  well  be  specified  here.  * 

The 
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Book  III.  is  devoted  to  I 
divided  into  four  chapters,- 
fluids;  the  dctcrminatioa 
and  fluid  bodies ;  the  cons 
meters ;  the  c(|U)libnuin,  i 
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pressure  is  removed ;  the  theory  of  air*puinpSj  and  pumps 
for  raising  water ;  the  resistance  of  fluids  to  bodies  moving 
in  them ;  and  resulu  of  experiments  on  the  resistance  of 
fluids. 

The  second  volume  of  this  work,  which,  as  before  men- 
tioned,  is  chiefly  praccical,  commences  with  an  introduc- 
tion occupying  about  eighty  pages,  and  comprising  general 
remarks,  rules,  and  directions, — on  the  construction  and 
simplification  of  machinery;  on  rotatory,  rectilinear,  and 
reciprocating  motions;  on  bevel-gocr,  and  proportioning 
the  number  of  teeth ;  on  friction  and  the  rigidity  of  cords, 
with  the  experiments  of  Vince,  Coulomb,  &cc.,  and  an  ex- 
ample of  the  power  of  the  capstan,  allowing  for  friction  and 
the  stiffness  of  cords ;  on  water  and  wind  as  movers  of  ma- 
chinery, with  Smeaton's  rules  relative  to  windmills  ;  on  the 
strength  of  fired  gunpowder;  on  steam  as  a  mover  of  ma- 
chinery, with  the  theorems  and  results  of  Ikttancourt  and 
Dalton ;  and  on  the  strength  of  men  and  horses,  according 
to  the  best  and  most  accurate  observations.  The  a*maining 
part  of  this  volume  is  appropriated  to  the  description  of  a 
variety  of  mechanical  contrivances,  in  number  exceeding  an 
hundred  and  fifty.  These  are  arranged  alphabetically,  that 
they  may  be  consulted  with  most  convenience ;  and  several 
of  them  relate  to  machines  and  instruments  which  have 
never  before  been  publicly  described. 

In  the  exposition  of  the  theory  the  author  has  generally 
proceeded  by  a  series  of  connected  propositions  and  depen- 
dent corollaries ;  those  in  each  chapter  having  a  manifest  re- 
lation to  each  other,  and  flowing  naturally  from  the  same 
source.  He  has  avoided  the  two  extremes, — ^a  fatiguing 
prolixity  of  detail,  which  leaves  nothing  to  be  filled  up  by 
the  ingenuity  of  the  pupil,  and  that  obscurity  which  often 
results  from  tlie  suppression  of  intermediate  ideas.  Mr. 
Gregory  has  not  attempted  to  explain  the  nature  of  gravity, 
impulse,  or  the  other  sources  of  the  motion  of  bodies ;  and 
the  reasons  he  assigns  in  his  preface  are  perfectly  satisfac- 
tory. The  general  definition  of  the  term  force,  in  a  mecha- 
nical sense,  supersedes  the  nec^sity  of  inquiring  into  the 
essence  of  the  various  kindi»  of  forces  which  may  operate 
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of  animak,  the  operation  ol 
pact,  &c.  art;  soiircus  of  mot 
and  licnce,  wulnuu  pretend 
of  these,  vvf  do  not  hLsitati 
because  it  I'  intiintrovLTtib 
action  of  citliL-r,  art  put 
their  nio;ioii  changed.  F 
us  only  by  liicir  edicts,  ca 
they  proJucc  in  like  circi 
be  creating,  accclLraling,  rt 
motions;  and  it  i-.  l»v  conip 
thein  to  sonic  conjmun  ir 
l)v  ascertjining  ilie  cssenti 
chanics  is  made  one  of  ihe 
'  "  Besidcj,  what  is  mean 
we  are  ignorant  of  iis  cs^er 
and  no  otlicr  thing,  we  mu 
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covery  of  its  qualities  or  properties ;  and  it  is  the  assemblage 
of  these  which  is  commonly  called  its  nature :  yet  this  is 
very  inaccurate,  since  these  arc  only  the  consequences  of 
the  essence.  Hence  we  can  give  no  definition  of  even  the 
simplest  of  things  which  comprehends  its  real  essence/' 

We  have  no  hesitation  in  saying  tliat  this  work  cannot 
fail  to  prove  extremely  useful.  The  first  volume,  in  parti- 
cular, is  executed  in  a  manner  highly  creditable  to  the  judg- 
ment and  abilities  of  the  author,  who  has  rendered  an  cssen* 
tial  service  to  his  country  by  its  publication.  In  praising 
in  this  particular  manner  the  merits  of  the  first,  wc  would 
not  be  understood  as  meaning  to  censure  the  second  vo- 
lume :  from  the  very  nature  of  its  contents  it  was  impossi- 
ble to  infuse  into  it  the  mind  which  pervades  the  other ;  but 
the  author  has  collected  in  it  much  useful  information,  which 
with  less  industry  and  judgment  than  he  possesses  could  not 
have  been  brought  together  in  the  same  compass.  A  future 
edition  would  probably  be  rendered  still  more  valuable,  by 
the  suppression  or  alteration  of  a  seemingly  ex  parte  state- 
ment of  the  comparative  merits  of  Mr.  Watt's  stcam-eitginc 
and  that  of  Mr.  Homblowcr ;  which  however  is  not  given 
in  the  work  as  the  author's  own  production,  hut  as  from 
Mr.  Hornblower,  or  some  .relative  of  the  same  name.  Should 
the  work  meet  with  that  reception  which  it  merits  from  the 
public,  wc  have  no  doubt  but  a  new  edition  will  soon  be 
demanded. 

ji  Treatise  on  the  Teeth  of  IVheeU^  P'lmnri^y  (fc,  dimotf 
,  strat'mg  the  lest  Forms  which  can  It  giitfi  to  thitn  for 
the  various  Purposes  of  Machifitrj/^  such  as  Mill-uork, 
Clock-work^  Wc;  anil  the  Art  of , finding  tlit'ir  Xnrnfcru 
Translated  from  the  French  of  M.  Casivs;  uith  Addi- 
tions. Illustrated  with  fifteen  Platvu  Pnilishvd  iy 
J,  Taylor^  Hollom. 

This  work  is  a  translation  of  the  tenth  and  eleventh 
books  of  M.  Camus's  Cours  de  Mafhimatujne.  The  abi- 
lities of  the  author  are  so  well  known  to  the  learned  world, 
that  nothing  that  can  be  said  here  can  add  to  his  fame ;  and 
it  is  but  justice  to  the  translator  to  say,  he  ha^  executed  his 

part 


NolUts  rapa 
furtvith  fidelity,  and  ia  | 
u  ur  much  more  unporlana 
can  poUiiiliK-  cnnccivc,  ibat 
vrheels  tlumld  he  uceiuittd 
(lies.  When:  Uiis  i»  opt  stlj| 
uniieccuary  lewd  no  iJte  uiit 
tion,  a  consequent  waste  of 
ikiiulc  expeiwlitun:  forrtpui 
noticing  ihdl  ibcn  a  a  muj 
text  of  this  '.vortc,  and  ani)l« 
e[>icycloid  to  Uie  teetb  nf  vA 
l.-ittcr  directs  the  epicycloid  1 
jiiintitive  dtatuUenof  the  w 
other  i  the  formor  directs 
equal  to  radius  only  of 
doubt  not,  will  be  Enund 
procure  to  the  publisbtr  a 
has  rciHlon)  to  the  ]>ublie 
dress. 

The  faccim  Cimtat ; 
gieii,  ami  Truth,  agaimt^ 

in-aniig  Influence,  moi-lifie 
'  speration,"  &c.  By  \Vi 
of  the  Lock  Hospital,  ^c. 
In  this  work,  designed  foi 
families,  and  oiher  unproff 
tempts  to  answer  the  obje 
quite  a  new  plan  ;  viz.  by 
making  them  refute  thcmsc 
111  sav,  he  has  effectually  Bi 
1  very  fair  exposure  of  tlit  u 
anli-vaccinaturs  have  resort 
Ignorant  inlu  a  source  of 


Dctor  Patterson,  of  L 
with  ihc  importance  of  lY 
icarchcs   concerning   Pcsti' 
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with  a  View  to  obtain  valid  Principles  wbcreon  to  found  a 
Civil  Constitution  of  Medical  Police  for  Ireland/' 

To  every  one  conversant  in  this  field  of  inquiry^  it  is 
manifest,  that  the  climate  of  the  country,  the  physical  and 
moral  attributes  of  the  inhabitants,  their  political  and  com- 
mercial relations,'  their  oeconomical  institutes,  and  other 
corresponding  circumstances,  must  be  taken  into  considera- 
tion in  a  work  of  this  description.  It  will  also  be  necessary 
to  take  a  retrospective  survey  of  the  numerous  malignant 
and  reigning  distempers  which  have  prevailed  in  many  parts 
of  the  earth  throughout  a  series  of  ages.  These  are  not  easy 
tasks — they  are  not  small  undertakings :  yet,  difficult  and 
extensive  as  they  arc,  little  short  of  their  achievement  will 
answer  the  purpose;  a  purpose  which  has  in  contemplation 
objects  of  the  first  national  importance. 

Mr.  Rudge  has  just  published  the  Fourth  Fasciculus, 
which  completes  the  First  Volume,  of  his  Descriptions  and 
Figures  of  the  Rare  Plants  of  Guiana. 

The  plants  described  in  this  work  formed  a  part  of  that 
aopcrb  collection  of  natural  history  consigned  from  Cayenne 
to  the  National  Museum  at  Paris :  they  were  five  years  col- 
lecting  in  Guiana,  by  order  of  the  French  government,  and 
were  captured  on  their  passage  by  two  British  privateers  at 
the  commencement  of  the  present  wzr. 

We  understand  that  only  150  copies  of  this  work  will  be 
published. 


LII.  Proceedings  of  Learned  Societies. 

ROYAL  SOCIETY  OP  LONDON. 

JVIarch  27.  The  Right  Honourable  President  in  the  chair. 
—The  reading  of  an  interesting  paper,  consisting  of  observa- 
tions on  the  marine  barometer  and  thermometer,  made  bv 

# 

captain  Flinders,  on  the  coast  of  New  Holland,  in  the  year^ 
1801,  1802,  and  1803,  commenced,  and  the  society  ad- 
journed, in  consequence  of  the  Easter  holidays,  till  the 
1 7th  of  April.  The  President  in  the  chair.— Continuation 

of 


>    <f£  RosatSat 

[if  the  above  paper,  coul^ 

iaciv  of  the  most  cxiraord 

tioiis  or  slaguatjoDB  of*l||f 

ihermiimcicr.  j 

Oil  tlut  evuiiug  Mes4ii 

M.  Prcvot,  of  Geneva;  am 

imii,  ihc  tliscorertr  of  itu 

fellows  of  ihc  Royal  Socic-t]; 

^pril  S*.  The  I'rcsiilciit 

captain  Fliiidcrs's  mctcoro! 

aiilluir  31h:dig*1  to  bdieve  tin 

ilala  to  enable  him,  with  a  J 

licatc  inily  the  gcoeral  statej 

OT  continuance  of  a  stomi,  b 

oh«en'»lion9.      Thia  deside 

sphere  (if  human  ecicpce,  ; 

tion  and  in()uslr%-,oi)ly  in  U| 

captain  of  a  vcsaci  \vould  bll 

c;(jii;kin  Flindcrt,  and  conn 

cijua!  promptneai.    The  nui 

of  OUT  naval  officers  rcnd« 

noi  before  this  time  collected 

ihi.'  philosopher  in  his  cnhinc 

a  piacrical  sypicm,  ihal  houIi 

-    cip^iie  iht  ilireclioii  and  strcni 

tiuk,  and  al  all  seasons  nt'lhe 

Ibe  present  inumcnl, a  grcai  iJc 

among  individuals  of  our  scai 

mcieorologisls,  and  cciiuill)  in 

from  diftidciicc  in  ihc  observe 

It  may  no!  be  improper  ta 
marine  atmosphere,  not  ubse 
fads,  nor  perhaps  by  any  c 
air  or  wind  always  traverses 
bodies,  and  in  parallel  liiiei 
are  few  exceptions,  thai  a  c 
ils  direction  or  velocity,  iinif 
:ti,  Lill  it  is  either  cniirclv  a 
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by  rarefaction.  The  reverse  is  the  case  on  lancf ;  as  no  cur- 
rent of  wind  can  pass  many  miles.,  without  experiencing  a 
change  of  temperature,  density,  velocity,  4md  even  diicc- 
tion,  in  consequence  of  the  variegated  surface  and  tempe* 
rature  of  the  earth.  The  rencounter  of  two  opposite  cur- 
rents of  wind,  at  sea,  does  not  produce  the  effect  proper 
to  soHd  bodies  in  motion,  according  to  the  received  laws  of 
mechanics;  on  the  contrary,  as  their  temperatures  and  den- 
sities must  necessarily  be  different,  each  pursues  its  uude- 
viating  course  without  any  change,  excepting  only  that  the 
least  dense  is  obliged  to  ascend  and  make  room  for  the  other, 
which  keeps  next  to  the  surface  of  the  water;  notwithstanding 
which,  each  proceeds  with  nearly  its  original  velocity.  Two 
currents  of  air,  whatever  may  be  their  temperatures  or  den- 
sities, never  incorporate  either  by  sea  or  land,  without  the 
intervention  of  a  third  body  (such  a*  mountains,  &c.},  which 
destroys  their  respective  velocities.  No  such  resisting  bodies 
being  at  sea,  the  different  currents  of  wind  roust  consequently 
follow  the  law  of  their  densities.  Parallel  currents  often 
occur  in  very  short  distances,  and  tlie  intervening  spadbs 
frequently  experience  dead  calms,  sometimes  accompanied 
with  fogs,  or  with  unclouded  brightness,  and  considerable 
heat.  This  circumstance  will,  on  many  occasions,  account 
either  for  the  stagnancy  or  rapid  fluctuation  of  the  mercury 
in  the  barometer  at  sea;  which  can  never  happen,  even  in  the 
warmest  or  most  electrical  climates,  on  shore,  where  there 
is  a  much  greater  and  more  general  sameness  of  density  and 
temperature  in  the  atmospherical  currents,  in  consequence 
of  the  greater  facilities  of  commixtion,  and  often,  indeed^ 
of  chemical  union  of  the  different  gasc.<^. 

For  these  remarks,  which  fprm  no  part  of  captain  Flin- 
ders*s  communication,  we  are  indebted  to  a  gentleman  who 
has  made  a  number  of  observations  on  this  imiK)rlant  sub- 
ject. Should  any  of  our  nautical  readers,  or  others  who 
may  have  had  an  opportunity  of  making  similar  observa* 
tions,  communicate  to  us  the  result  of  their  experience  *, 
we  shall  gladly  lend  our  aid  to  the  collecting  of  such  facts 

*  Addrened  to  the  Editor  of  The  Philo«ophtcal  Ma^aiipc. 
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Bs  may  tend  la  Uie  i:1uci<ialioa 
tbcm  a  place  in  our  work. 

A  IptlCT  from  Sm'tihiOD  Tcni 
wiu  read,  announcing  bii  discuv 
vein  oF  galciiit  in  Dcvonihire. 
lucivc  minium  wax  tuiind  in  til 
galena,  flccompaoicd  with  crysu 
rhcmin  pft)mi»cn  lo  forward  upcc 
niincialoj'ical  friends,  fur  tlieir  p« 

LONDUN  INSTl 

A  pL-ncral  nlcrciting  «f  the  pr* 
WJ5  held  on  tlic  24th  of  April,  at 
lit  receive  a  report  from  the  amos 
posed  to  be  applied  for,  lo  oljtai 
of  a  corporate  body. 

A  draft  of  ibe  prapuMcd  cliM-tc 
ulticli,  after  some  (iiscii»fiion,  n 
the  Use  of  ihc  propridtoni,  and  lo 
deration  at  »  future  meeting. 

TIte  meetiug  tben  proceeded 
nflicen,  &c.  of  the  institution, 
of  their  names  in  tlic  proposed  c' 
^I'utli'iiifn  WL'it;  ik-ulL'd  : 

President —  Vbr 

Sir  Francis  Baring,  ba 

J'ici'-  Prt'.iJenl^ — J 

Sir  llichard  Neavc,  bs 

J- or  Three 

Ilcu-stoil  Lon^,  esq. 

Ihr  Tiro 
Ceori;c  Ilibbi'rt,  c*]. 

John  J.ilius  Aog^n-ie' 
Man  agiTS —  F(k 
Riciiird  Clark,  esq. 
Rev.  Matthew  Raine, 
Richard  Sharp,  KSi\. 
J^vhii  Smith,  c=q.  M 
Htiir^*  Thoniluii,  est 


\ 
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JFbr  Three  Years. "^ 
Jeremiah  Harman^  esq. 
Benjamin  Harrison,  esq.  F.A.S. 
William  Hasleditie  Pepys,  esq. 
John  Rennic,  esq.  F.R.S.  F.A.S. 
Robert  Wigram,  esq.  F.R.S.  F.A.S. 

Fur  Two  Years. 
Thomas  Bodley,  esq. 
Charles  Bosanquet,  esq. 
John  Peter  Hankey,  esq. 
Joseph  Huddart,  esq.  F.R.S. 
Job  Matthew  Raikes^  esq. 

For  One  Year. 
Thomas  Baring,  esq. 
Samuel  Boddington,  esq. 
Nathaniel  Bogle  French,  es<(. 
William  Henry  Hoare,  esq. 
Abraham  Wilday  Robarts,  esq. 

Fisitars^^For  Pour  Years. 
Sir  John  William  Aadenion^  hart.  M.P. 
Henry  Hoarc,  esq.  F.A.S. 
William  Saunders^  M.D.  F.R.S.  F.A.S. 

F&r  Three  Years. 
Sir  William  Blizard,  F.R.S.  F.A.S. 
Sir  Charles  Price,  bart.  M.P. 
Right  hon.  the  lord  mayor,  James  Shaw^  esq. 

For  Two  Years. 
Thomson  Bonar,  esq. 
Harvey  Christian  Combe,  esq.  M.P. 
Sir  Hugh  Inglis,  bart.  M.P. 

For  One  Year. 
Charles  Grantj  esq.  M.P. 
Robrrt  Hankey,  esq. 
William  Manning,  esq.  M.P. 

Auditors — For  one  Year. 
Isaac  Lyon  Goldsmid,  esq. 
Thomas  Hughan^  esq. 

S  9  Jolin 


Tliomas  Htid,  e«]  _ 
Williun  Sftltv,  esq.   ' 

TreasKTi^ — F< 
Sir  WiHm  Conis,  h 

Seenrtan/—'Fh 
iSainiiet  Woods,  esq. 

ROVAL  COLLSOE  OF  I 
Ai  the  nic-iing  of  this  body 
(iiii.l:iiU),thcJackBonian  priiell 
llyelop,  eiq.  of  FeDGfaai  '~ 
dissertation  on  "  lajuries  i 
iciicc." 

Then:  arc  two  prize  «ubjo 
I.  The  diseases  of  thojoi 
and  tilt;  best  itiodc  of  tlUtr 
C.  Herius,  and  tlie  beist  n 
The  diMsenatioue  ; 
Cbrbtmas  IB06. 

SOCIBTT  OF  /^ 

March  C7.  Tlie  riglit  lion, 
lifiU,  ill  the  chair.  An  oM  p: 
rial  portmics,  placed  around  s 
iiiuncy,  which  was  marked  El 
three  old  gentlemen  seem  t 
irom  tbeir  dress  and  cliaracic 
painting  must  have  been  exc 
Elizabeth.  The  learned  presi 
correct  notions  of  the  cliaract 

Drawings  of  some  mure  c 
were  bI,*o  exhibited. 

April  U-  The  pre^^idi-ilt  i 
Intcd  sonic  excellent  drawing 
displaying  almost  every  style 
used  in  this  country. 

A  letter  to  the  president  fi 
Good  Hope  was  read,  coota 
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English  inscriptions  found  on  stones  there,  relating  the  ar*" 
rival  and  depsrture  of  sir  Henry  Middleton's  6eet  of  East 
India  merchantmen  in  1604  and  I609,  being  the  fourth 
voyage  to  India.  Tlie  inscriptions  were  on  stones  placed  in 
a  conspicuous  part  of  the  shore,  and  designed  merely  as  a 
notice  for  other  English  ships  that  might  touch  there,  where 
and  when  any  others  might  probably  ^ass.  The  same  writer 
mentions,  that  he  saw  the  fluke  of  an  anchor  on  the  sum- 
mit of  Table  mountain,  a  height  at  which  no  human  effort 
could  likely  have  placed  it. 

The  right  hon.  lord  Hutchinson  was  elected  a  fellow  of 
this  society,  which  was  adjourned  till  the  anniversary  oa 
the  93 J  of  April. 

On  the  23d  of  April,  bring  St.  George's  day^  the  society 
of  antiquaries  met  at  their  apartments  in  Somerset-place^  in 
pursuance  of  their  statutes  and  charter  of  incorporation,  to 
elect  a  president,  council,  and  oflicers  of  the  society  for  the 
year  ensuing :«— whereupon 
George,  earl  of  Leicester^  Craven  Ord^  esq. 
William  Bray,  esq.  John,  lord  bishop  of  Salis- 

Rev.  John  Brand,  A.  M.  bury, 

Sir  H.  C.  Englefield,  bart.      John  willett  Willett^  esq. 
Rev.  Dr.  Hamilton,  Joseph  Windham,  esq.  and 

Samuel  Lysons^  esq.  Rev.  T.  Wni.  Wrighte,  A3f  • 

eleven  of  the  council,  were  rechosen  of  the  new  cotmcil } 
and 

Edward  Astle,  esq,  John  Wilkinson,  MJ>. 

James  Bindley,  esq.  Henry  Norton  Willis,  esq« 

Francis  Douce,  esq.  Hon.  firownlow,  lord  bishop 

Cluurles,  duke  of  Norfolk^  of  Winchester,  and 

Hon.  John  Peachy,  Chas.  Wat.  Williams  Wvnne, 

John  Sylvester^  esq.  esq. 

ten  of  tlie  other  members  of  the  society,  were  chosen  of 
the  new  council,  and  they  were  severally  declared  to  be  the 
council  for  the  year  ensuing ;  and  on  a  report  made  of  the 
oflicers  of  the  Society,  it  appeared  that 

George,  carl  of  Leicester,  was  elected  president^ 

William  Bray,  esq.  treasurer^ 

Samuel  Lysons,  esq.  director, 

S  3  Rev, 


978  -  f>enci  Nalto 

Rev.  Thoina*  William  Wri 
Rev.  John  Bianrf.  A.M.  •« 

The  Society  attenwardi  dined 

Anchor  tsvem  in  the  Strand,  ac 

rOBKCII  NATIOKJl 

The  class  of  hisKtry  ood  of  u\ 
National  Institute  lately  hvlil  t 
disiributing  the  anminl  prixps. 

One  of  the  subjects  which  hai 
lowing  : 

"  To  examine  wbal  was  tt 
from  ihc  conquest  of  that  count 
of  Alexandria  hy  the  Arahs  j 
changes  which  it  experienced  di 
ditlon  of  ihc  Egyptians ;  and  I 
dition  of  slrangers  doniieiliatei 
the  Jews," 

Of  all  the  tnenioirs  sent  to  th 
to  possess  suHtcienl  merit  to  n 
was  therefore  again  given  out  f 
of  July  1807- 

The  cUes  then  proposed,  as  t 
he  adjudged  in  Jnlv  ISfi?,  "  to 
influence  of  the  crus.idt;  upon 
of  Europe,  upon  iheir  civilizat 
their  learning,  commerce,  atic 

The  prize  offen-d  i?  a  gold  ir 
and  the  discourse,  which  mus' 
be  given  in  before  the  1 5l  of  A 

IMPEIIIAL   ACADEMY  OF  SCI 

THE  FINE  a; 

This  academy,  formerly  tV 
which  was  new  modelled  in  ci 
annexed  to  France,  has  pub' 
memoirs  for  the  years  12  and 
appropriated  to  the  labours  of 
Fine  Arts;  the  other,  conipil 
P'aiidi,  mentions  the  changes 
list  of  academicians,  thevaric 
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•nd  tbe  praienU  made  to  this  tcaderoy*  After  this  follows 
an  account  of  the  labours  of  the  academy  up  to  1805^  which 
occupies  S50  pages^  and  then  thediflferent  memoirs^  vis. 

1  •  Description  of  a  new  poruble  barometer  for  measuring 
heights  and  depths^  with  obsen'ations  made  with  it  in  the 
circles  of  Turin  and  Saluzzo :  by  Vassali  Elandl. 

9.  Accoimt  of  a  waterspout  that  occurred  in  the  territory 
ofRevel^  in  the  circle  of  Saluzzo^  March  97 »  1798;  with 
remarks  on  the  cause  of  the  phienomenon :  by  the  same. 

3.  On  the  diflferent  capacities  for  conducting  heat,  ascer* 
tained,  by  experiment,  in  different  articles  used  for  clothing : 
by  J.  Sennebier. 

4.  Of  a  new  species  of  hawk  weed  {crepii\^  to  which  ^re 
4dded  some  cryptogamiss  of  Piedmont :  by  J.  Baptist  Balbis. 

A  figure  of  this  plant,  which  Mr.  B.  calls  crepit  ambigua^ 
is  given*  Among  the  cryptogamise  are  the  following  new 
species :  mucorjlosculentus,  peziza  ameniacea,  lichen  nwaUs» 
These  likewise  are  figured. 

5.  Experiments  on  the  effects  of  tbe  nitric  and  oxygenated 
muriatic  acid,  employed  topically  in  the  treatment  of  various 
diseases :  by  M.  Rossi.  Mr.  R.  gives  an  account  of  the 
curp  of  several  gangrenous  ulcers,  venereal  buboes^  and  even 
contagious  carbuncles j  effected  by  the  application  of  these 
acids. 

6.  Meteorological  observations  made  during  the  solar  eclipse 
on  the  30th  of  J^uary  1 805j  at  the  observatory  of  Turin ; 
with  refiections  on  them :  by  Ant.  Mar,  Vassali  Eandi. 

7.  On  a  species  of  cassia^  that  may  be  substituted  for  the 
senna  of  the  shops  :  by  M.  Bellardi.  This  is  the  cassia  ma^ 
riUndica,  which  Mr.  B.  would  call  succedaneay  because,  ac- 
cording to  him,  it  may  supply  the  place  of  cassia  limceolata^ 

8.  Inquiries  into  the  nature  of  the  Galvanic  fluid:  by 
A.  M.  Vassali  Eandi. 

9*  On  the  mines  of  plumbago  in  the  departments  of  the 
Sture  and  Po:  by  M.  Bonvoisin.  « 

10.  Attempts  to  improve  nut  oil :  by  the  same.  Mr.  B, 
points  out  a  method  of  purifying  this  oil^  and  rendering  it 
as  fit  fur  lamps  as  other  fine  oils* 

S4  n.Exa* 


2fi0  Iroperktl  M 

1 1 .  Kxaminaiion  of  the 

difiVrem  gases :  by  J.  A.  Gil 
If.  An  atiaiotnical  anil  pKjri 

itic  glands :  by  praienMr  Rnisj 

13.  Solution  of  a  prnhlirm 
prrmutations  and  combinaiiona 

14.  Explaiiaiton  nf  tlic  circu' 
iionaily  faund  Mith  prickles  ia 
divition :  by  M.  Giorna.  T 
llic  male  only  has  pncklct] 
time. 

15.  A  chcmico-tnedical  c 
tion,  by  Jos.  Hyac.  RUzettiJ 
tssay  is  ihc  n«cure  of  the 

The  following  papen  arc  h 

1 .  Memoir  on  the  U6e  of' 
Eumming  up  equations  wil 
Bruiiacci. 

S.  A  eystenialicaJ  ennmer 
the  territory  of  Saluzzo,  wii 
To  this  oatalogue  are  aiinexedt 
lowng  new  epeciei.  Cocdnel 
cuTculio  spinosui, — cduHw:, — 
i'j^,—^.  rnel'iii'jce'pha/u!, — chr 
lanegata, — ch.prctioio, — ch.lt 
— cantharh  hnpTP.%s'iJ'rons,—i 
silfikoides, — temhioTufus, — Ij 
tris, — c.tncia  Ulcus, — c.Rossiij- 
shiiiata, — .(-  scabra. 

3.  On  tlie  motion  of  ihc  ha.' 
!,y  PaUniedas  dc  Puffren.  Pai 
alrrady  been  observed  in  thi 
Tic  S.  has  found  it  in  thosy  of 
ul!  the  singularities  of  the  pha 
companied  with  a  plate. 

'I.  Of  a  rcsln  employed  b 
combs.     ByFr.  MouxyDelc 

i.  Cutomologicat  obserrat 


jicademy  of  Genoa^'^FaocinB'Pock  Society,  ftc.    Ml 

first  sketches  the  history  of  the  silkworm  \  and  then  pro- 
ceeds to  certain  hymenoptera,  chiefly  of  the  genera  ien-^ 
tkredOf  ichneumon,  sphex,  and  vespa. 

6.  Specimen  of  the  fungi  of  the  vale  of  Pisa,  by  Hugh 
Camino.  The  new  species  are  figured  on  three  plates. 
They  are  Agaricus  elatior :  a.  miniatus :  a.  pezizoides :  a. 
atrosanguineus :  a*  tricolor:  Boletus  scobinaceus:  Hel* 
vdla  grandis :  h.  reflexa :  h.  inflata  :  Peziza  ochracea :  p. 
pyriformis:  Reticularia  rosea:  Mucor  fruticulosus. 

7.  Observations  on  the  native  gold  found  among  sand,  by 
Lew.  Bossi^  of  Milan.  ^ 

ACADEMY   OF   GENOA. 

On  the  S6th  of  January  last  this  academy  had  a  public 
meetingi  which  was  attended  by  the  chancellor  of  the  ex- 
chequer Le  Brun,  member  of  the  French  National  Institute, 
and  other  distinguished  inhabitants.  M.  Cotardo  Solari 
opened  the  meeting  with  a  discourse  on  the  following  sub- 
ject :  ^*  That  learning,  when  not  regulated  by  wisdom^  is 
productive  of  more  injury  than  benefit  to  a  state."  The  fol- 
lowing prize  questions  were  afterwards  announced  : 

1.  Has  any  other  of  the  heavenly  bodies,  besides  the  sun 
and  moon,  any  influence  upon  the  meteorological  appear- 
ances of  the  world  ? 

S.  Which  is  the  best  method  of  rendering  the  harbour  of 
Genoa  more  secure  and  convenient  for  shipping  ? 

3.  Whether  is  it  more  advantageous  for  the  inhabitants  of 
the  Ligurian  republic  to  encourage  the  wine  or  oil  trade?  and 
what  is  the  best  method  of  cultivating  the  vine,  and  the  plants 
which  produce  oil  ? 

The  prize  for  the  best  answer  to  each  of  these  questions  is 
a  gold  medal  of  400  ducats  in  value :  the  second  best  dis- 
course will  be  rewarded  with  a  silver  medal.  The  discourses 
must  be  given  m  on  or  before  the  I5t)i  of  November  next. 

VACCINB-POCK   SOCIBTT,    AMSTERDAM^ 

This  society  lately  held  its  annual  sitting ;  when  it  ap« 
peared  that  out  of  1800  persons  inoculated  with  the  cow- 
pock  during  the  years  1804  and  5,  not  one  had  died,  or  taken 
the  smalUpoz.  , 

MEDICAL 


-.65  Medical  Socieii/  o/" Lyo 
HBOicAL  aocisi 
TliH  society  hax  announced  l! 
"  What  are  ilie  tlUgnoMic  and 
the  Btate  of  the  longaCj  Ibe  )i]W 
chronic  disofden  i  su(t  wtntBcl 
(ice  hora  ihU  ilUco<rery  ?"— The 
irancs  in  value.  Tlie  answer  m 
Augutt  1807. 

ffiCONOMlCAt  SOaETY   Of 

Thi^  society  has  bc«n  {>rcscati 
with  a  hundred  acre*  nf  ^und 
dcncc,  for  the  purpose  of  foaod 
erecting  a  house  wherein  the  «m 

AMERtCAK  Bi 
Since  Louisiana  was  added  tc 
America,  twu  Iciimed  toctetiu 
strict,  At  New  Orleans  and  Nal 
(■ailed  "  The  Ut«Tvry  Sucifty, 
journal,  particularly  intcndGd  t 
country  to  other  nations,  ant 
useful  learning.  The  literary 
blished  inOci.  1S03,  and  is  cal 
for  the  Discovery  and  Extensii 
consists  of  between  30  and  40 
in  the  several  united  states,  ai 
own  :  both  the  above  tiocieties 
rican  government. 


Utl.     Inldligniceand 


J.  HE  ninth  aerial  ascension  an: 
place  last  Monday,  (ihe  7th  ir 
the  circus  of  this  citv,  in  prcs 

spectators.    From  day-break  ll 


Iceland.  88$ 

ed  in  the  production  of  hydrogen  gas ;  the  sky  was  serene, 
and  at  mid-day  the  operation  of  filling  the  balloon  was  com- 
pleted and  every  thing  ready.    M.  Mosnient  leapt  into  tba 
car ;  and  upon  a  signal  being  given  the  balloon  was  set  at  li* 
berty,  and  ascended   very  rapidly  into  the  air  amidst  the 
shouts  of  the  spectators.    M.  Mosment  repeatedly  wAvdl 
hit  flag  as  he  ascended,  which  was  adonied  with  the  imperial 
eagle.    The  wind  was  northerly,  and  the  balloon  was  car* 
ried  gently  before  it.  At  a  certain  height  the  aeronaut  let  go  a 
parachute  to  which  an  animal  was  attached,  and  the  experi- 
ment succeeded  admirably.     In  the  mean  time  the  balloon 
continued  to  ascend,  and  appeared  as  if  exactly  above  the 
town.    At  one  o'clock  it  seemed  to  have  encountered  some 
adverse  winds.    Something  red  was  then  seen  slowly  de- 
scending, which  was  picked  up,  and  found  to  be  the  flag 
which  the  aeronaut  carried  up  with  him.    This  however  ex- 
cited no  disagreeable  emotions,  and  all  eyes  were  turned  to 
the  balloon,  which  soon  ascended  to  such  a  height  as  to  be- 
come invisible.   The  crowd  then  began  to  disperse,  perfectly 
satisfied  with  the  success  of  the  experiment ;  but  a  rumour 
ran  through  the  populace,  that  the  dead  body  of  a  man  had 
been  found  dreadfully  mangled  in  one  of  the  fosses  of  the 
town.  This  excited  some  inquiry  ;  and  upon  inspectuig  the 
body,  it  was  found  to  be  that  of  the  unfortunate  aeronaut, 
but  so  covered  with  blood  that  it  was  w*ith  difficulty  he  was 
recognised. 

This  event  gave  rise  to  various  conjectures ;  but  it  is  ge« 
nerally  supposed  that  the  car  was  too  shallow,  and  that  M« 
Mosment  had  fallen  asleep,  as  often  happens  to  adSronants 
when  in  certain  regions  of  the  air,  and  had  been  shaken  ottt 
by  the  violence  of  the  winds.  It  is  possible  also  that  one  cf 
the  cords  may  have  slipt,  and  that  M.  Mosment  losing  his 
balance  had  fallen  out.  The  balloon  has  not  yet  been  found  ; 
which  prevents  the  real  cause  of  the  accident  from  being  as- 
certained. 

ICELAND. 

The  Danish  government  is  occupied  in  the  amelioration 
of  the  lot  of  the  inhabitants  of  Iceland,  a  people  removed  to 
the  confines  of  the  polar  circloi  but  interesting  on  account 

of 


nf  ibr  zeal  n  uh  which  tticy  eultiva 
and  ^ih  centuries,  ai:d  on  accoun 
to  America.  Iceland,  ilroOM  niiti 
politicjil  mi^foniines,  ia  About  to 
is  building,  to  l»  called  Stjfldau^ 
by  colonics  ui'naitfes  as  ivel)  wc: 
ibc  vl-xkI*  of  con)Ricrc«  ',  and  a  c 
licDt  languages  and  nuuiral  hiito 
«erciiie  of  it*  funcions. 

NBW  MUSICAL  IN 

M.  Dicz,  at  Emmtrich  on  the 
musical  in»tniment,  which  be  ca 
Ii-ss  room  than  an  ordinary-  |>iano  i 
any*  coipraon  performer,  after  a  ' 
disiinguisiies  it  abnve  all  otbcr 
iliecircumstanccof  iu  prodiicine 
bauibois,  and  bassoon,  in  ihe  so 
liant  forte  movcmenW.  The  eft 
■iWut  40  louis  d'on. 

xjitioni 

A  letter  from  Petersburgh,  of 
the  discovcTV  of  (wo  great  citii 
wliich  no  traces  can  bp  discover 
in  the  Tslc  of  Taoian  in  the  Hli 
s;.ictin  Siberia. 

CHKMICAL  AI 

An  intelligent  corresponden 
ham,  the  proprietor  of  a  chem' 
bourhood,  in  which  many  arlic 
manufactures  of  this  kingdom 
^c.ite,  has  conimunicaied  to  u; 
rill-  attention  of  chemisls. 

Contrary  to  the  common  tal 
copper  may  be  precipitated  f 
phuric  acid  by  tin.  All  that 
the  experiment  is,  that  the  so' 
point,  or  actually  boiling,  wbc 
tm  made  use  of  ought  to  be  ii 
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to  thin  fragments  by  pouring  it,  when  in  fusion,  into  cold 
water. 

To  the  enlightened  chemist  we  need  not  point  out  the  ex- 
periraents  suggested  by  this  new  and  curious  fact,  and  the 
important  results  to  which  it  may  ultimately  lead.  If  cop- 
per and  tin,  by  a  mere  diflfcrencc  in  the  temperature  of  the 
solution,  may  be  made  mutually  to  precipitate  each  other^  it 
is  not  impoMible  that  the  order  of  affinities  with  respect 
to  other  metals  for  the  different  acids  may  also  be  inverted 
by  circumstances  connected  with  teraperatiu-c.  Should  any 
such  results  be  obtained,  they  will  be  productive  of  incalcu- 
lable advantages  in  many  intricate  cases  of  analysis.  The 
different  results  obtained  in  apparently  similar  experiments^ 
by  equally  accurate  chemists,  may  perhaps  have  been  owing 
in  some  cases  to  the  existence  of  such  a  law  as  we  now 
allude  to. 

MINKRALOOT. 

Dr.  Aires,  from  New  Jersey,  who  has  lately  explored  se- 
veral of  the  western  counties  of  the  State  of  North  CaroUna, 
In  search  of  gold^  reports,  that  he  has  discovered  gold  in 
branches  and  creeks  in  the  counties  of  Cabarrus,  Mont- 
gomery, and  Randolph,  in  a  north  and  north-east  course, 
and  in  the  county  of  Mecklenburgh^  in  a  south  and  south* 
west  direction  from  the  first  sound,  where  none  had  ever 
been  discovered  before,  except  in  three  or  four  branches 
near  Reed's  (the  first  discover))  in  Cabarrus  county.  A  few 
pieces  of  gold,  intermixed  with  stone,  have  been  found  on 
the  surface  of  the  earth,  and  some  ploughed  up  in  most  of 
the  said  counties.     Several  of  the  said  water-courses  contain 
considerable  quantities  of  gold  dust,  which  can  be  collected 
by  washing  the  sand,  after  the  first  or  common  washing,  with 
a  machine  proper  for  the  purpose,  and  then  by  mixing  mer- 
cury with  the  sand  thus  washed,  which  will  unite  with  the 
particles  of  gold,  and  form  an  amalgam,  whence  the  mercury 
may  be  driven  off  by  heat. 

A  copper  mine  has  been  discovered  on  the  estate  of  IlanR 
Hamilton,  esq.,  in  the  coimty  of  Dublin,  which  promises 
to  be  very  productive.  A  company  has  been  formed,  and 
arc  already  engaged  in  carrying  it  on. 

TRAVELS 
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Tht:  Polish  Prince  Alcici 
geolo^cal  and  archcotog^ 
hii  estates  in  ['oland  lor  I 
treuurcs  of  art  aud  9cicni 
longest  stay  was  at  Athens,  ^ 
preserve  many  uf  tlie  ]a»l 
aniient  Greece,  in  their  nalii 

The  emhassy  to  Cbma 
tieec  frontier  town,  in  D( 
I  so  persons ;  the  rest  of  tl 
arealreadyarrivuiiuKuMui, 
suo,ooo  rubles  iu  value, 
by  the  Kingisc.  Tlie  chi( 
good  the  loss  amicably. 

The  South  American  SotMr 
have  received  inteihgencc  thil 
basaador  to  Japan,  has  not  yd 
t>f  the  sovereign^  but  that  he  I 
received  j  the  presents  of  whi 
been  accepted,  and  an  cxcb 
scriptioH, 


Dr.  Menuret,  of  Paris,  hi 
waters  in  that  neighbourlioud 

The  water  of  the  Seine  & 
matter  in  each  pint.  That  of 
■^  ;  that  of  the  Arccuil,  7  gra 
9  grains  f{-.     Bristol  water  cc 

Thus,  ol'  all  the  waters  drun 
the  most  sahibrious,  the  puref 

SUKOtCAL  It. 

Drs.  Faust  and  Hunold  an 
they  endeavour  to  prove,  tht 
lancet  used  in  inoculation,  e* 
to  be  dipped  in  oil  before  pn 
should  fdso  be  heated  to  the  ' 


A  remarkable  Hen^^-^Lectures.  Vc.  C§t 

these  precautions  they  contend  that  the  pain  of  the  opera* 
lion  is  always  diminished. 

A  REMARKABLE  HEN. 

For  the  three  last  summers^  a  hen^  the  property  of  Charles 
Ranken^  at  Auchinaim^  parish  of  Cadder^  has  firequently 
laid  eggs  of  an  extraordinary  size  and  weight.  Within 
these  few  weeks,  she  has  laid  three  eggs,  each  of  which 
measures  in  diameter  6j-  inches  by  7if  and  weighs  fiilly  9^ 
OS.;  and  generally,  on  the  day  before  she  lays  the  large  egg^ 
she  lays  an  egg  of  an  ordinary  size. 

LECTURES. 

Mr.  Taunton's  next  Course  of  Lectures  on  Anatomy^  Phy- 
siology,  and  Surgery,  will  commence  on  Saturday  the  84th 
of  May,  at  8  o'clock  in  the  evening,  at  his  house  in  Gre- 
ville  Street,  Hatton  Garden. 

LIST  OF  PATENTS  FOR  NEW  INVENTIONS. 

,  To  Samuel  Miller,  of  the  parish  of  Saint  Pancras,  in  the 
county  of  Middlesex ;  for  various  improvements  in  the 
working  of  coal,  tin,  lead,  and  other  mines,  by  which 
there  will  be  a  great  saving  of  fuel  and  labour^  and  many 
accidents  prevented.    Dated  April  1,  1806. 

To  James  Kcir,  of  West  Bromwich,  in  the  county  of 
Stafford,  esq.;  for  his  improved  method  of  manufacturing 
white  lead.    Dated  April  3,  1806. 

To  William  Henry  Lassalle,  of  the  city  of  Bristol,  apo- 
thecary;  for  certain  improvements  in  soap.  Dated  April  5, 
1806. 

To  James  Kay,  of  Preston,  in  the  county  of  Lancaster, 
machine-maker ;  for  improvements  upon  Thomas  Johnson's 
patent  machine  for  dressing  cotton,  silk,  and  other  goods 
by  power.    Dated  April  1 7;  1 806. 

To  Thomas  James  Plucknett,  of  the  parish  of  Christ 
Church,  in  the  county  of  Surry,  agricultural  machine  roa« 
ker ;  for  a  machine  for  dibbling  and  drilling  all  kinds  of 
grain  and  pidse.    Dfftd  April  1 7,  1 806. 
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LI  V.  On  Transit  Instruments.    By  Ez.  Walkbr^  Esq. 

To  Mr.  Tilloch. 

XX8TROROMBR8  have,  in  all  ages,  been  very  attentive  to  the 
construction  of  instruments  for  (letcrmining  the  exact  time 
when  the  sun^  or  any  other  celestial  luminary,  passes  over 
the  meridian.  Tlie  best  instrument  that  has  yet  been  in- 
vented for  this  purpose,  is  the  transit  telescope;  but  the 
difficulty  of  procuring  a  proper  foundation  to  fix  it  upon, 
and  the  expense  of  fitting  it  up,  must  render  its  use  ex- 
tremely limited.  Clocks  and  watches  may  be  regulated  for 
occasional  observations,  by  means  of  equal  altitudes  of  the 
sun  or  stars,  taken  either  with  an  astronomical  quadrant 
or  a  Hadley's  sextant :  hut  these  methods  are  very  incon- 
venient fur  keeping  the  daily  rate  of  a  time-keeper,  in  con- 
sequence of  the  length  of  the  calculations,  and  the  time  that 
ia  required  for  taking  the  observations.  Hence  it  may  be 
presumed,  that  an  instrument  for  finding  the  exact  time  of 
noon  in  an  easy  manner,  is  still  wanted,  to  supply  the  place 
of  the  transit  telescope. 

The  method  used  in  former  ages  for  resolving  this  pro- 
blem has,  perhaps,  been  too  much  neglected  since  the 
time  that  the  science  of  optics  began  to  receive  so  many 
improvements.  The  method  to  which  I  allude  is  that 
of  finding  a  meridian  line  by  means  of  the  sun's  rays 
transmitted  through  a  small  circular  aperture  made  in  a 
piece  of  metal.     In  this  manner,  a  kind  of  transit  instru- 

jnent  may  be  constructed,  at  a  small  expense,  in  many  situa* 
tions  that  afford  no  foundation  for  a  transit  telescope,  and 
to  a  greater  ii^ree  of  accuracy  than  may,  perhaps,  be  gene* 
rally  supposed. 

Having,  some  years  ago,  drawn  a  line  by  this  method^ 
and  being  desirous  to  know  how  far  it  deviated  from  the 
true  meridian,  I  took  14  equal  altitudes  of  the  sun  from  the 
surface  of  a  fluid  wkh  one  of  Mr.  StanclifiTc's  best  12-inch 
sextants.    The  tiia||:pf  noon,  derived  from  the  mean  of 
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those  observations,  differed  only  3'27"  from  the  time  that 
ihc  Bim  passed  over  the  meridian  line  on  the  aanic  rftiy. 

But  in  order  to  dbscrvc  ihc  sun's  transit  over  ilie  incridiaa 
wiiii  griater  precision,  I  drew  two  other  linea  on  eath  side 
oi  the  meridian  line,  which  were  parallel  to  it,  and  al  such 
tlisunces,  that  the  interval  of  rime  taken  by  one  oF  the  limbs 
of  the  sun's  image  was  about  40  seconds  in  passing  from 
one  Jine  to  another,  when  the  sun  was  near  the  equator. 
Thnse  who  arc  at  all  acquainlcd  wiih  the  nse  of  ihc  transit 
telescope,  will  be  at  no  loss  to  comprehend  the  use  of  these 
lines;  and  those  who  may  want  directions  for  the  use  of 
thai  in^irument,  may  consult  a  treatise  on  the  method  of 
finding  the  longitude  at  sea  by  liuic- keepers,  written  by  the 
lalc  Mr.  William  Wales.  To  those  directions  1  shall  only 
add,  that  llic  room  i[i  which  the  lines  are  drawn  must  not 
lic  made  loo  dark  during  the  time  of  observing,  as  it  is  ne- 
cessary to  see  tile  lines  before  Ihcy  are  iilnminatcd  by  the 
Bun's  image. 

When  the  solar  rays,  that  flow  through  a  small  circular 
aperture  into  a  room,  are  received  upon  the  floor,  an  ellip- 
tical image  will  be  formed,  consisting  of  a  bright  central 
image,  and  a  penumbra  surrounding  it.  This  penumbra 
rcndtrs  the  eontacl  of  thi;  snu';  iniiigc  wiih  a  line  h^i  cer- 
tain :  but,  notwithsiandini::  this  inconvenience,  I  am  con- 
vinced thai  an  experienced  observer,  under  favourable  cir- 
cumstances, will  generally  determine  ihe  time  of  the  sun's 
passage  over  the  meridian  line  to  onc-fiftli  of  a  second,  or 
less,  when  the  distance  between  the  aperture  and  the  sun's 
image  on  ihc  floor  measures  about  12  feet.  Further  parti- 
culars respecring  the  construction  and  use  of  inslruments  of 
this  description  will  be  submitted  to  your  inspection  at  some 
future  opportunity. 

I  am,  sir, 

Your  most  humble  servant, 

Kz.  Walker. 
l.ynn.  May  6,  1S(";. 
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LV.  Account  %f  a  Serm  of  Experiments,  showing  the 
Effects  of  Compression  in  modifying  the  Action  of  Heat. 
Bif  Sir  J AUES  Hall,  Bart.  F.R.S.Edin. 

[CoDl'inued  from  p.  SOS.] 

rV.  Experiments  in  Gun-BamU  resumed. — TJie  Vertical 
Apparatus  applied  to  tliem. — Barrels  bored  in  solid  Bars. 
— Old  Svlle  Iron. — Fusion  of  Ike  Carbonate  of  Lime. — 
Its  Action  on  Porcelain. — Additional  Apparatus  required 
in  conserjuence  of  that  Action. — Good  Results;  inpartt- 
culoTy  four  Experiments  iUastia/ing  tfie  Theory  of  In- 
temal  Calcination,  and  sltowmg  the  Fffficacy  of  the  Car- 
iionic  Acid  as  a  Flux. 

OiKCE  I  found  that,  with  porcelain  tubes,  I  could  neither 
confine  the  carbonic  acid  entirely,  nor  expose  the  carbonate 
in  them  to  strong  heats,  I  at  last  determined  to  lay  them 
aside,  and  return  to  barrels  of  iron,  with  which  I  had  for- 
merly obtained  some  good  results,  favoured,  perhaps,  by 
some  accidental  circumstances. 

On  tbc  1  Stb  of  February  1 603,  I  began  a  series  of  expe- 
riments with  gun-barrels,  resuming  my  former  method  of 
working  with  the  fusible  metal,  and  with  lead ;  but  altering 
the  position  of  the  barrel  from  horizontal  to  vertical,  the 
breech  being  placed  upwards  during  the  action  of  heat  on 
the  carbonate.  This  very  simple  improvement  has  be«i  pro- 
ductive  oFadvtnta^s  no  less  remarkable  than  in  the  case  of 
tubes  of  porcelain.  In  this  new  position,  the  included 
iquitlinc  the  air  tube  on  the  fusion  of  the  metal,  and 
exposed  to  the  greatest  heat  of  the 
ire  re -act  with  its  greatest  force; 
tal  position,  tliat  air  might  go  as  far 
metal  reached,  where  iu  elasticity 
T  same  disposition  enabled  me 
rel  plunged,  during  the  action 
;  which  contributed 
e      i  safety  of  these  cx- 

<i  the  brick  furnace  with  the 
vertical 
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rcnicd  muSe,  already  ddcnbal 
pit  [irnv,  &g.  m.)  In  he  eresrau 
af  rccxirin^  »  waur  vrcsd.  TU 
ntdy,  <i(.  31 .)  wu  mode  of  cm 
in  JiaiDMer,  tad  (hm  feet  dc«p  i 
off  irata  it  ai  right  anglcfi,  four  < 
cuinui-jaiuUng  «ilb3CU(i  {e/) 
tea.  The  ouin  »c-<cl  being  pi 
below  ihc  \-cnicaI  mufHe,  uid  t 
furnace,  water  pooml  into  the 
aiiil  could  lhu«  cudTcvicntly  Ik 
Clbc  whole  arraugeinent  u  R| 
tnuislc  ot'  the  bam:!  {g)  being 
its  brcvcb  [h)  rrachiag  up  into  t 
convenieiit,  it«  position  vat  *« 
The  belt  mmmuuimed  duwni 
face  uf  die  mUct  (at  f)  in  a  * 
thus  uccationcd  bc'u^  snp| 
uhttb,  if  iiece»ary,  a  goim 
flow. 

As  formerly,  I  rammed  the  c 
Ktiii,  aiid  placed  it  in  a  cradle 


III  a  * 
rana 


a  pyr. 


.■r.uli.> 


which  rod  I  now  judged  pru|iL' 
rcl  would  admit,  in  order  tu  c: 
iiittal  as  possiljle ;  fi)r  the  expa 
in  proportion  to  the  quantity  i 
tuiild  be  rcduL-ed,  the  leBsr  rtj 
barrels, 

In  the  course  of  pratlicc,  . 
moving  the  metal  and  withilr 
in  placing  the  barrel  with  it; 
kee^  the  breech  abnv  the  tlirii 
\\  as  exposed  to  strung  heat  ii 
the  metal  was  diriehai^cd  fron 
ui  tlie  barrel  being  lun'ered  h> 
remnvcJ  in  siiti~es^ion,  till  at 
bcejmc  entirely  loo^c.  A<  ll 
ri*i;pivcd  in  a  erueible  liilLni   \' 
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of  iron  placed  over  the  pit^  which  had  been  used,  during  the 
first  stage  of  the  experiment,  lo  contain  the  water  vessel. 
It  was  found  to  be  of  service,  especially  where  lead  was  used, 
to  give  much  more  heat  to  the  muzzle  than  simply  what 
was  required  to  liquefy  the  metal  it  contained ;  for  when 
this  was  not  done,  the  muzzle  growing  cold  as  the  breech 
was  heating,  some  of  the  metal  delivered  from  th^e  breech 
was  congealed  at  the  muzzle,  so  as  to  stop  the  passage. 

According  to  this  method,  many  experiments  were  made 
in  gun-barrels,  by  which  some  very  material  steps  wcte 
gained  in  the  investigation. 

On  the  94th  of  February  I  made  an  experiment  with  «par 
and  chalk ;  the  spar  being  placed  nearest  to  the  breech  of 
the  barrel,  and  exposed  to  the  greatest  heat,  some  baked 
clay  intervening  between  the  carbonates.  On  opening  the 
barrel,  a  long  continued  hissing  noise  was  heard.  The  spar 
was  in  a  state  of  entire  calcination;  the  chalk,  though 
crumbling  at  the  outside,  was  uncommonly  hard  and  firm 
in  the  heart.    The  temperature  had  risen  to  33^. 

In  this  experiment  we  have  the  first  clear  example,  in 
iron  barrels^  of  what  I  call  internal  calcination ;  that  is  to 
say,  where  the  carbonic  acid,  separated  from  the  earthy  basis, 
has  been  accumulated  in  cavities  ^ithin  the  barrel.  For, 
subsequently  to  the  action  of  strong  heat,  the  barrel  had 
been  completely  cooled ;  the  air,  therefore,  introduced  by 
means  of  the  air  tube,  must  have  resumed  its  original  bulk, 
and  by  itself  could  have  no  tendency  to  rush  out ;  the  heat 
employed  to  open  the  barrel  being  barely  sufficient  to  soften 
the  metal.  Since,  then,  the  opening  of  the  barrel  was  ac- 
companied by  the  discharge  of  elastic  matter  in  great  nbun- 
dance,  it  is  evident  that  this  must  have  proceeded  froms 
something  superadded  to  the  air  originally  included,  which 
could  be  nothing  but  the  carbonic  acid  of  the  carbonate.  It 
follows,  that  the  calcination  had  been,  in  part  at  least,  in- 
ternal ;  the  separation  of  the  acid  from  the  earthy  matter 
being  complete  where  the  heat  was  strongest,  and  only  par- 
tial where  the  intensity  was  less. 

The  chemical  principles  stated  in  a  former  part  of  this 
paper,  authorised  us  to  expect  a  result  of  this  kind.    As 

T  3  heat. 


29*         E^«f  J  b/"  Hnt  modift 
heat,  by  incmsmg  the  volatilH 
parate  it  from  ihc  earth,  we  I 
under  the  vame  compression,  I 
one  portion  of  the  cdtbonate  mi 
not :  and  that  the  least  hulcd  a 
posed  tn  a  change,  not  only  fro 
in  cr>nsc<]ucncc  of  the  calcinatio 
carbonic  acid  disengaged  by  t! 
of  ihc  two,  ntuM  hiive  added  to 
clastic  flitid,  so  as  to  produce 
By  ibis  means  the  calcinatiur 
might  be  altogether  jireTcnlecI, 
be  hindered  from  making  an^ 
rcisoning  »eemed  lo  explain  x\ 
had  frequently  occurred  where 
agc;  and  it  opened  some  new 
rinicntK,  of  which  I  availed  my 
the  internal  calcination  of  one 
motes  the  compression  of  olht 
it,  I  conceived  that  we  might 
by  placing  a  small  quantity  of 
in  the  same  barrel  with  a  lai^t 
and   by  ^rrangin?;  nutters  so 
should  iiiiderg.i.r moderate  hci 
pable  of  producing  internal  cal 
tlic  rest  of  the  carbonnle.     I 
fxpcrimcnts,  and  obtained  rct 
ihis    reasoning,    and   '.\bich    ■ 
though  ihe  beat  did  not  alway 
I  intended  it  to  do  so, 

On  the  28lli  of  February 
accurately  weighed,  iiiio  a 
within  a  larger  one,  the  rest 
vith  pounded  chalk  ;  the^e  c 
pieces  of  chalk,  plactd  along 
Hie.  weighing  in  ail  I95-7  g' 
ail'  rushed  ont  with  a  long- 
ctinicnis  of  the  liitlc  lube  wer 
b.>ia\  which  had  been  introi 
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exclude  the  fusible  metal.  But  the  rest  of  the  carbonate, 
contained  in  the  large  tube,  came  out  in  a  fine  state,  being 
porous  and  frothy  throughout ;  sparkling  every  where  with 
facettes^  the  angular  form  of  which  was  distinguishable  ia 
some  of  the  cavities  by  help  of  a  lens :  in  some  parts  the 
substance  exhibited  the  rounding  of  fusion  ;  in  many  it  was 
in  a  high  degree  transparent.  It  was  yellow  towards  the 
lower  end,  and  at  the  other  almost  colourless.  At  the  upper 
end  the  carbonate  seemed  to  have  united  with  the  tube,  and 
at  the  places  of  contact  to  have  spread  upon  it,  the  union 
having  the  appearance  of  a  mutual  action.  The  general 
mass  of  carbonate  effervesced  in  acid  violently,  but  the  thin 
stratum  immediately  contiguous  to  the  tube,  feebly,  if  at  all. 
On  the  3d  of  March  I  introduced  into  a  very  clean  tube 
of  porcelain  36*8  of  chalk.  The  tube  was  placed  in  the 
upper  part  of  the  cradle,  the  remaining  space  being  filled 
with  two  pieces  of  chalk,  cut  for  the  purpose ;  the  upper- 
most of  these  being  excavated,  so  as  to  answer  the  purpose 
of  an  air-tube.  The  pieces  thus  added  were  computed  to 
weigh  about  300  grains.  There  was  no  pyrometer  used,  but 
the  heat  was  guessed  to  he  about  30*^.  After  the  barrel  had 
stood  during  a  few  minutes  in  its  delivering  position,  the 
whole  lead,  with  the  rod  and  cradle,  were  thrown  out  with 
a  smart  report^  and  with  considerable  force.  The  lowermost 
piece  of  chalk  had  scarcely  been  acted  upon  by  heat.  The 
upper  part  of  the  other  piece  was  in  a  state  of  marble,  with 
some  remarkable  facettcs.  The  carbonate  in  the  little  ttibe 
had  shrunk  very  much  during  the  first  action  of  heat,  and 
had  begun  to  sink  upon  itself  by  a  further  advancement  to- 
wards liquefaction.  The  mass  was  divided  into  several  cy- 
linders, lying  confusedly  upon  each  other;  this  division 
arising  from  the  manner  in  which  the  pounded  chalk  was 
rammed  into  the  tube  in  successive  portions.  lu  several 
places,  particularly  at  the  top,  the  carbonate  was  very 
porous,  and  full  of  decided  air-holes,  which  could  not  have 
been  formed  but  in  a  soft  substance ;  the  globular  form  and 
shining  surface  of  all  these  cavities  clearly  indicating  fusion. 
The  substance  was  semi-transparent ;  in  some  places  yel* 
low,  and  in  some  colourless.     When  broken,  the  solid  parts 

T  4  showed 


showed  3  saliDC  fracUtre,  compoi 
The  carbimMc  adhered,  from  em 
incorporated  with  il,  to  as  »  « 
lain  wtiat  loss  iixd  bccii  siutahn 
contact  was  of  a  brown  colour;  i 
sunpccling  Uie  preieoce  of  any  P 
haps,  from  ihe  iron  rod  wh;ch  ^ 
the  chalk.  Bni,  in  MiliHcfjiicnt  ci 
the  same  brown  or  black  colouM 
nate  with  ihe  porcelain  tubes,  t 
purposely  rammed  viiih  a  pieet 
tour,  which  has  occurred  in  alfl 
mains  to  be  accounied  for.  Th( 
Icntly  with  acid  -,  the  eubsiancii 
doing'so,  however,  more  Pwbly 
copious  de'posit  of  while  sandy  i 
part  of  the  tube,  taken  up  by  lh( 

On  the  S4ih  of  March  I  madi 
stnut  gun-bairel,  and  took  8nm< 
of  heat,  10  cool  the  barrel  btowl 
tion.     The  whole  mass  was  foi 
touched  by  the  lead  ;  ha^■ing  i 
ftrnctyre,  with  various   facclle* 
most  decided  crysialiizalion    I 
small  size  :  owing  to  its  traiisp; 
sible  till  the  light  was  madt  I 
surface,  which  then  produced 
llie  naked  eye:  when  examine 
seen  to  be  composed  of  several 
the  fracture  of  the  specimen,  al 
other,  and  reflect  unJer  ihe  f 
producing  the  diizzle.    This  sir 
well  in  both  parts  of  the  brokci 
periment,  as  large  a  facetle  w; 
chiilk  ;  but  this  result  was  of 
been  produced  from  chalk  prei 

The  forcgoinc  experiments  ) 
iron  vessels  over  those  of  porct 
was  not  great;  and  I  persevet 
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experimentt  if  ith  gun-barrels,  by  which  I  occasionally  ob* 
tained  very  fine  results :  but  I  was  at  last  convinced  that 
their  thickness  was  not  sufficient  to  ensure  regular  and 
steady  success.  For  this  purpose  it  appeared  proper  to  em* 
ploy  vessels  of  such  strength,  as  to  bear  a  greater  expansive 
force  than  was  just  necessary  ;  since,  occasionally  (owing  tp 
our  ignorance  of  the  relation  between  the  various  forces  of 
expansion,  affinity,  tenacity,  &c.),  much  more  strain  has 
been  given  to  the  vessels  than  was  requisite.  In  such  cases 
barrels  have  been  destroyed,  which,  as  the  results  have 
proved,  had  acted  with  sufficient  strength  during  the  first 
stages  of  the  experiments,  though  they  had  been  unable  to 
resist  the  subsequent  overstrain.  Thus  my  success  with  gun* 
barrels  depended  on  the  good  fortune  of  having  used  a  force 
DO  more  than  sufficient  to  constrain  the  carbonic  acid,  and 
enable  it  to  act  as  a  flux  on  the  lime.  I  therefore  deter- 
mined to  have  recourse  to  iron  barrels  of  much  greater 
strength,  and  tried  various  modes  of  construction. 

I  had  some  barrels  executed  by  wrapping  a  thick  plate  of 
iron  round  a  mandrel,  as  is  practised  in  the  formation  of 
gun-barrels ;  and  likewise  by  bringing  the  two  flat  sides  to* 
gether,  so  as  to  unite  them  by  welding.  These  attempts^ 
however,  failed.  I  next  thought  of  procuring  bars  of  iron^ 
and  of  having  a  cavity  bored  out  of  the  solid,  so  as  to  form 
a  barrel.  In  this  maimer  I  succeeded  well.  The  first  barrel 
I  tried  in  this  way  was  of  small  bore,  only  half  an  inch :  its 
performance  was  highly  satisfactory,  and  such  as  to  con- 
vince me,  that  the  mode  now  adopted  was  the  best  of  any 
that  I  had  tried.  Owing  to  the  smallness  of  the  bore,  a  py* 
.  fometer  could  not  be  used  internally,  but  was  placed  upon 
the  breech  of  the  barrel,  as  it  stood  in  the  vertical  muffle. 
In  this  position  it  was  evidently  exposed  to  a  much  less  heat 
than  the  fiducial  part  of  the  apparatus ,  which  was  always 
placed,  as  neariy  as  could  be  guessed,  at  the  point  of  greatest 
heat. 

On  the  4th  of  April  an  experiment  was  made  in  this  way 
with  some  spar,  the  pyrometer  on  the  breech  giving  83^. 
The  spar  fame  out  cl^^  and  free  from  any  contaminatioD, 

adhering 
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adhering  lo  the  inside  of  the  j 

much  shrunk,  still  retaining  a 
bent  by  partial  adhesions.  Its  n 
mains  1)1  ihe  im[>re]i«on  tiken  I: 
it  into  ihc  tube;  it  had,  to  the  ni 
£t.'m[-traii!ip2rcacy  of  the  pith  of 
skin.  By  the  Itns  this  same  sur 
4II  over,  thougii  incguhrty,  sho 
air-holts-  In  fracture  it  was 
Ircmis  than  crystalline,  though 
mass  was  seemingly  I'aniu.'d  of  a 
selves  quite  transparent;  and,  at 
were  visible  of  perfect  iransparei 
pioduced  in  the  fire ;  lor  the  i\ 
w  ater,  and  passed  tlirougli  gicvc 
of  thosa  used  al  Etruria,  as  desc 
in  his  paper  on  the  construction 

With  the  same  barrel  I  obtain 
giving  as  strong  proofs  of  fusi 
incntj;  wilh  lhi>  remarkable  d 
the  substance  was  compact,  wi* 
ing.  In  the  gun-barrels  whe 
thL'ie  had  .iKvays  bet-n  a  loss 
nected,  probably,  with  tlic  froth 
fur  a  reason  snon  In  be  stated,  1 
eoLild  not  be  observed  ;  hut  app 
that  here  the  loss  had  been  sma 

On  the  6th  of  April  I  made 
square  barrel,  whose  lliickncss 
sijccesiive  scales,  produced  by 
small  rent  began  tn  appear  cstc 
ever,  penetrate  to  il,c  bore.  T 
nitlcr  on  the  brcecli  of  the  ban 
the  metals,  the  cradle  was  fuunt 
ill  the  atlciiipls  made  to  witlid 
wLilened  extcniallv:  but  it  was 
not  been  laid  open,  tor  part  of 
of  saline  marble :  another  was 
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saline  grains^  and  itcarcely  efiervrsced  in  acid.  It  was  pro- 
bably quicklime^  formed  by  internal  calcination^  but  in  a 
state  that  has  not  occurred  in  any  other  experiment. 

The  workman  whom  I  employed  to  take  out  the  remains 
of  the  cradle,  had  cut  off  a  piece  from  the  breech  of  the  bar* 
rel,  three  or  four  inches  in  length.  As  I  was  examining  the 
crack  which  was  seen  in  this  piece,  I  was  surprised  to  see 
the  inside  of  the  barrel  lined  with  a  set  of  transparent  and 
well  defined  cr)'Stals^  of  small  size^  yet  visible  by  the  naked 
eye.  They  lay  together  in  some  places,  so  as  to  cover  the 
surface  of  the  iron  with  a  transparent  coat ;  in  others  they 
were  detached,  and  Rcattercd  over  the  surface.  Unfortu* 
nately^  the  quantity  of  this  substance  was  too  small  to  admit 
of  much  chemical  examination ;  but  I  immediately  ascer- 
tained that  it  did  not  in  the  least  effervesce  in  acid,  nor  did 
it  seem  to  dissolve  in  it.  The  crystals  were  in  general  trans- 
parent and  colourless,  though  a  few  of  them  were  tinged 
seemingly  with  iron.  Their  form  was  very  well  defined, 
being  flat,  with  oblique  angles,  and  bearing  a  strong  resem- 
blance to  the  crystals  of  the  lamellated  stylbite  of  Haiiy. 
Though  made  above  two  years  ago,  they  still  retain  their 
form  and  transparency  unchanged.  Whatever  this  sub- 
stance  may  be,  its  appearance,  in  this  experiment,  is  in  the 
highest  degree  interesting,  as  it  seems  to  afford  an  example 
of  the  mode  in  which  Dr.  Hutton  supposes  many  internal 
cavities  to  have  been  lined,  by  the  sublimation  of  sub- 
stances in  a  state  of  vapour,  or  held  in  solution  by  matters 
in  a  gaseous  form.  For,  as  the  crystals  adhered  to  a  part  of 
the  barrel,  which  must  have  been  occupied  by  air  during  the 
action  of  heat,  it  seems  next  to  certain  that  they  were  pro- 
duced by  sublimation. 

The  very  powerful  effects  produced  by  this  last  barrel,  the 
size  of  which  (reduced,  indeed,  by  repeated  oxidation)  was 
not  above  an  inch  square,  made  me  very  anxious  to  obtain 
barrels  of  the  same  substance,  which,  being  made  of  greater 
size,  ought  to  afford  results  of  extreme  interest.  I  found, 
upon  inquir)',  that  this  barrel  was  not  made  of  Swedish  iron, 
as  I  at  first  supposed,  but  of  what  is  Known  by  the  name  of 
old  sable,  from  the  figure  of  a  sable  stamped  upon  the  bars; 

tliat 
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■h^t  being  the  annonal  bad 
ihia  iron  is  made*. 

A  wurkuun  csplaiDed  I 
different  kinds  of  iroo>,  inn*t  in 
suit;  and  lie  illuftnted  wh&t  | 
tmn,  when  exposed  to  a  certain 
under  the  liammcrj  but  th«  ten 
pins,  varies  with  every  Jiflereni ! 
ne,  cut  iron  rruyhcs  in  i  dul 
IS'"  of  Wtdeewood  ;  sicel  \a  a 
disli  iron,  in  a  bright  white  V 
uld  9:ib1c  it^etf  likewiM  yieldt, 
pr-rbapH  of  100".    I  luerely  guc 
bui  I  jun  certain  of  tiua,  that 
which  Swedish  iroD  crumbled 
sable  withstood  a  strong  blow, 
»ider»blc  fiminesa.     It  is  (roun 
that  ttie  bUclcsmith,  when  be 
lorg«,  and  laya  it  on  the  anvi)^ 
nil  the  temperature  bos  simlc  to 
can  bear  the  hammer.     I  obser 
foige  acted  on  the  Swedish  iroi 
surface,  clearly  indicating   llit 
mailer;  whereas,  the  old  iable 
acquired  ibe  shining  surface  • 
withont  any  eiftrvrscence.     I 
siderahle  number  of  birt  of  tb. 
mv  expectaiionii. 

By  the  experhnents  last  i 
point  was  gaineti  in  ibis  inv 
biiity  of  tbi:  carbonate  under 
blisbed.  But  from  ibis  very  ' 
if  adding  sonic  new  devices  t 
the  carbonaie,  in  fusion,  spre; 
tube  containing  it,  and  the  V 
as  10  be  quite  inseparable,  it 
feriiucnt^  lo-  ELacertain  the  « 

•  1  was  fjvcured  witt  tlus  aKOUM 
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method  previously  used.    I  therefore  determined  in  future 
10  adopt  the  following  arrangement. 

A  small  tube  of  porcelain  {ik,  fig.  93.)  was  weighed  by 
means  of  a  counterpoise  of  sand,  or  granulated  tin  |  then 
the  carbonate  was  firmly  rammed  into  the  tube,  and  the 
whole  weighed  again :   thus  the  weight  of  the  carbonate, 
previous  to  the  experiment,  was  ascertained.    After  the  ex- 
periment, the  tube,  with  its  contents,  was  again  weighed  | 
and  the  variation  of  weight  obtained,  independently  of  any 
mutual  action  that  bad  taken  place  between  the  tube  and 
the  carbonate.      The  balance   which  I  used,   turned,  in 
a  constant  and  steady  manner,  with  one  hundredth  of  a 
grain*    When  pounded  chalk  was  rammed  into  this  tube, 
I  generally  left  part  of  it  free,  and  in  that  space  laid  a  small 
piece  of  lump  chalk  (f),  dressed  to  a  cylinder,  with  the  ends 
cut  flat  and  smooth ;  and  I  usually  cut  a  letter  on  each  end, 
the  more  effectually  to  observe  the  effects  produced  by  heat 
upon  the  chalk ;  the  weight  of  this  piece  of  chalk  being  al- 
ways estimated  along  with  that  of  the  powder  contained  ia 
the  tube.    In  some  experiments  I  placed  a  cover  of  porce- 
lain on  the  muzzle  of  the  little  tube,   (this  cover  being 
weighed  along  with  it,}  in  order  to  provide  against  the  case 
of  ebullition :  but  as  that  did  not  often  occur,  I  seldom  took 
the  trouble  of  this  last  precaution. 

It  was  now  of  consequence  to  protect  the  tube,  thus  pre* 
pared,  from  being  touched  during  the  experiment  by  any 
substance,  above  all  by  the  carbonate  of  lime,  which  might 
adhere  to  it,  and  thus  confound  the  appreciation  by  weight. 
This  was  provided  for  as  follows :  The  small  tube  (fig.  S3, 
f  i),  with  its  pounded  carbonate  (A),  and  its  cylinder  of 
lump  chalk  (f),  was  dropt  into  a  large  tube  of  porcelain 
(pk,  fig.  S4).  Upon  this  a  fragment  of  porcelain  (/),  of 
such  a  size  as  not  to  fall  in  between  the  tubes,  was  laid. 
Then  a  cylinder  of  chalk  (tn)  was  dressed,  so  as  nearly  to 
fit  and  fill  up  the  inside  of  the  large  tube,  one  end  of  it  being 
rudely  cut  into  the  form  of  a  cone.  This  mass  being  then 
introduced,  with  its  cylindrical  end  downwards,  was  made 
to  press  upon  the  fragment  of  porcelain  (/).  I  then  dropped 
into  the  space  {n),  between  the  conical  part  of  this  mist 

and 


^ifSttild  s'^iM)-  fMI  be 
lube,  and  prt-ssed  lh«n  dot 
chalk  bdag  at  ihc  umc  til 
atigk',  wss  forced  into  a  ml 
ally  prevented  any  ibing  fro 
r>f  chalk  and  the  lube.  In  f 
sitvays  lo  aiuwcr,  wbcii  doi 
thui  rdiDiiicd,  with  a  utrati 
aeain  witli  pounded  chalk  ({ 
I  tilled  l(ie  wholcof  the  lirgi 
and  chalk  ;  the  muzzle  b« 
which  was  easily  pressed  ii 
aiid,  .iiiflcring  no  change 
fusible  metal  in  the  first  £tl 

The  large  lube,  thus  G: 
somcittncs  with  the  mvoA 
icvtT*e.  I  have  IVequentty 
of  llic  arrangement,  each 
lagcs  and  disadvanugts. 
fhown  in  %.  94.  and  23.)  td 
the  intrusion  of  the  fiisiblel 
the  air-tiibc  in  t)ic  workin 
part  of  the  barrel ;  ami  the 
(at  9,  fig.  £.i.)  below  the  n 
coimminicaiidn  is  cut  off  h 
inside  of  the  t\ilic.  On  ih 
ment,  the  small  tube,  whicl 
paratus,  is  placed  al  .i  cmisu 
of  the  barrel,  so  as  tilliLT  to  i 
part,  or  [o  ri;iulcr  it  iK'cessa 
into  Ihc  miiflle. 

With  the  muzzle  of  thi;  I 
tube  is  placed  (as  shown  it 
muzzle  upwards,  itnd  in  ( 
large  tube.  This  has  the 
tube  near  to  the  hrcccii  of 
here  less  SL-curity  aiiaviist  ( 
have  found  iliyt  a  point  of 
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the  experiment  is  a  good  one,  and  that  the  carbonic  acid 
has  been  well  confined,  the  intrusion  seldom  takes  place  in 
any  position.  In  whichever  of  the  two  opposite  positions 
the  large  tube  was  placed,  a  pyrometer  was  always  intro- 
duced, so  as  to  lie  as  near  as  possible  to  the  small  tube. 
Thus,  in  the  first-mentioned  position,  the  pyrometer  was 
placed  immediately  below  the  large  tube,  and,  in  the  other 
position,  above  it ;  so  that,  in  both  cases,  it  was  separated 
from  the  carbonate  by  the  thickness  only  of  the  two  tubes. 

Much  room  was  unavoidably  occupied  by  this  method, 
which  necessarily  obliged  me  to  use  small  quantities  of  car- 
bonate ;  the  subject  of  experiment  seldom  weighing  more 
than  10  or  IS  grains,  and  in  others  far  less*. 

On  the  11th  of  April  1803,  with  a  barrel  of  old  sable 
iron,  having  a  bore  of  0*75  of  an  inch,  I  made  an  experi- 
ment in  which  all  these  arrangements  were  put  in  practice. 
The  large  tube  contained  two  small  ones ;  one  filled  with 
spar,  and  the  other  with  chalk.     I  conceived  that  the  heat 
had  risen  to  33%  or  somewhat  higher.     On  melting  the 
metals,  the  cradle  was  thrown  out  with  considerable  vio- 
lence.   The  pyrometer,  which,  in  this  experiment,  had  been 
placed  within  the  barrel,  to  my  astonishment  indicated  64?» 
Yet  all  was  sound.    The  two  little  tubes  came  out  quite 
clean  and  uncontaminated.     The  spar  had  lost  17*0  per 
cent.:  the  chalk  10*7  per  cent.    The  spar  was  half  sunk 
down,  and  run  against  the  side  of  the  little  tube :  its  surface 
was  shining,  its  texture  spongy,  and  it  was  composed  of  a 
transparent  and  jelly-like  substance :  the  chalk  was  entirely 
in  a  state  of  froth.    This  experiment  extends  our  power  of 
action,  by  showing,  that  compression,  to  a  considerable  de- 
gree, can  be  carried  on  in  so  great  a  heat  as  64^.     It  seems 
likewise  to  prove,  that  in  some  of  the  late  experiments  with 

*  I  measured  the  capacity  of  the  tir-tubet  by  meant  of  granulated  tin, 
acting  as  a  fine  and  equal  sand.  By  comparing  the  weight  of  this  tin  with 
an  equal  bulk  of  water,  I  found  that  a  cubic  inch  of  it  weighed  ISSO^  graintf 
and  that  each  grain  of  it  corresponded  to  OO0075  of  a  cubic  inch.  From 
these  dau  I  was  able,  with  tolA^ble  accuracy,  to  gauge  a  tube  by  weighing 
the  tin  required  to  fill  it. 

the 
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whk'li  lioti  KparaicJ  its  ac* 
ihc  carbonate,  according  to  t 
snuiulimst  of  the  lurrcl  wsa 
those  carbonates  which  Jayj 
tuhc  ill  ibis  iMpcriment  huj'i 
third  of  a  culuc  incli. 

Tlic  lecoiid  of  thtMT  expf 
of  Aunl,  in  the  imtiic  hain^ 
ibrdtd  some  good  resuttj.  Tl 
third  of  its  furnicr  bulk,  thaV^ 
The  heal  rose  lo  60".  Th* 
with  3.  bUck  spong}'  subsM 
failkirc;  andasituill  drop  o| 
ance.  llic  cr^tdlc  uaf  rcoM 
hissing.  The  carboiiauj  \ve| 
had  yielded,  but  Liad  resistqi 
«r  the  little  lul)e  were  foun 
and  running  with  Ibc  jwrcc^ 

Ttie  ihird  cxpcriinvut  wai 
another  (iiniiw  bairel.  Eva 
as  in  the  two  last  experiment' 
now  reduced  to  halt' its  last  I: 
ofa  cubic  inch.  A  pvrniiu-tf 
large  tube.  Tlie  uppiTinoit 
The  contents  of  ilie  inner  t 
were  rtJuctd  to  a  most  bej 
much  injured  by  the  inlerna 
thinner  state  of  fusion  than  i 

The  founh  expfrinienl  \va 
liie  rest  in  all  respects,  wi 
0'0318,  being  less  than  one 
upper  pyrometer  gave  ^5°, 
lowest  masses  of  carbonate 
heat:  the  contents  of  the  1 
both  the  lump  and  the  pom 
state,  and  in  several  pl.iees 
inside  of  the  lube,  which  1 
a  low  heat.     On  the  upper  1 
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the  little  tube,  which  after  its  introduction  had  been  wiped 
smooth^  were  a  set  of  white  crystals,  with  shining  facettes, 
large  enough  to  be  distinguished  by  the  naked  eye,  and 
seeming  to  rise  out  of  the  mass  oFcarbonate.  I  likewise 
observed  that  the  solid  mass  on  which  these  crystals  stood 
was  uncommonly  transparent.  ^ 

In  these  four  experiments  the  bulk  of  the  included  air  was 
successively  diminished,  and  by  that  means  its  elasticity  in- 
creased. The  consequence  was,  that  in  the  first  experiment, 
where  that  elasticity  was  the  least,  the  carbonic  acid  was 
allowed  to  separate  from  the  lime,  in  an  early  stage  of  the 
rising  heat,  lower  than  the  fusing  point  of  the  carbonate^ 
and  complete  internal  calcination  was  cflTected.  In  the  se- 
cond experiment,  the  elastic  force  being  much  greater,  cal- 
cination was  prevented,  till  the  heat  rose  so  high  as  to  occa- 
sion the  entire  fusion  of  the  carbonate,  and  its  action  on  the 
tube,  before  the  carbonic  acid  was  set  at  liberty  by  the  failure 
of  the  barrel.  In  the  third  experiment,  with  still  greater 
elastic  force^  the  carbonate  was  partly  constrained,  and  its 
fusion  accomplished^  in  a  heat  between  41^  and  \b°.  In 
the  last  experiment,  where  the  force  was  strongest  of  all^ 
the  carbonate  was  almost  completely  protected  from  decom- 
position by  heat^  in  consequence  of  which  it  crystallized 
and  acted  on  the  tube  in  a  temperature  between  25°  and  16^. 
On  the  other  hand^  the  efficacy  of  the  carbonic  acid  as  a 
flux  on  the  lime,  and  in  enabling  the  carbonate  to  act  as  a 
flux  on  other  bodies,  was  clearly  evinced ;  since  the  first  ex- 
periment proved,  that  quicklime,  by  itself^  could  neither  be 
melted,  nor  act  upon  porcelain,  even  in  the  violent  beat  of 
7ff*l  whereas,  in  the  last  experiment,  where  the  carbonic  acid 
was  retained,  both  of  these  effects  took  place  in  a  very  low 
temperature. 

[To  be  coiitiniMd.] 
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L\'t.    Otienalions  ond  ^dvit 

ntmptitilU  with  tkf  qtuckefl 

Sugar,  m\d  u^adtKa^^i  la  the  J 

Brtan  MiooixSj  M.D.* 

Q 

OuuNO  caiic-juice  conaials  ol 

f-wnt,  hrrbaceoui  mailer,  carbc 

anJ  somv  juices  cuutaiii  var'iib 

dicnu,  which  arc  not  jtl  to  be 

In  ihe*e  phimiacentic  mgr 
or  chemical  principtcs  oi'  many 
ricoce  show*,  that  ihc  compos 
stilting  from  such  propotliims  ci 
in  ihc  rcceut  jiiicr,  lend  cIiMi 
stiitilHT  to  vinegar,  anduFv 
acid  and  met  asses  acid. 

For  in  the  coarse  of  I S  a 
ihf  rise  and  escape  of  carbonic 
ail  earlier  period  it  smells  sour 
of  snch  Jclay  on  tht  sugar  pre 
that  there  is  an  addition  to  ihi 
lasses  acid. 

This  last  is  the  incrcditnl  wl 
the  crv3tal!izatioii  and  separa' 
from  l!ie  ddiqiie=Cfnt  sweet  , 
lasses.  As  it  lessens  the  quan 
increases  that  uF  inelasses  mot' 
probable  that  melasses  coniair 
principle,  I  give  it  the  Icmpoi 

Herbaceous  matter  is  that  o 
in  the  yawing,  and  more  in  tl 
been  cleared  frum  gross  filth 
we  endeavour  tii  separate  froii 
ing  and  skimming. 

The  herbaceous  matter  ha 
.-ins,  bnl  has  a  nuieh  neare 
racter,  to  the  dregs  of  refined 
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stanoe  which  coostitules  the  chief  diflference  between  the 
finest  and  the  basett  indigo* 

The  herbaceous  matter  of  cane-juice,  like  that  of  indigo^ 
▼ariet  with  the  constitution  of  the  plant  in  difTerent  soils  and 
seasons,  and  especially  in  respect  to  its  solubility ;  insomuch 
that  some  juices  hold  about  yii^th  part  of  it  in  strict  solu* 
tion  after  boiling,  while  others  hold  not  looodth. 

But  as  herbaceous  matter  is  rendered  more  soluble  by  the 
intervention  of  carbouic  acid,  any  cane-juice  holds  more 
herbaceous  matter  in  solution  before  it  has  been  heated^  than 
it  can  retain  at  the  temperature  of  yawing  or  boiling* 

For  in  the  augmented  temperature  the  carbonic  acid  for* 
takes  the  herbaceous  matter  to  combine  with  that  which 
makes  th^  acid  aeriform;  the  minute  gaseous  bubbles  in 
their  escape  agitate  and  impel  the  particles  lately  thrown  out 
of  solution,  until  in  their  coalescence  they  become  not  only 
visible  but  large.  We  may  express  this  change  in  the  clear 
recent  juice  by  the  agency  of  fire  alone,  as  the  workmen  do, 
by  saying  the  liquor  breaks. 

Fresh  cane-juice  begins  to  break  when  the  heat  approaches 
to  140  degrees  of  Fahrenheit ;  and  the  herbaceous  matter^ 
which  has  felt  no  greater  heat,  has  an  olive  green  colour. 

Whether  this  be  exposed  to  greater  heat,  or  we  advert  to 
that  which. is  thrown  out  during  the  subsequent  reduction 
of  the  juice  to  sugar,  the  herbaceous  matter  is  found  to 
change  colour  with  the  increase  of  temperature,  through 
gradations  of  yellow,  olive,  and  brown,  increasing  in  inten- 
sity and  darkness  until  the  matter  is  charred  to  blackness. 
As  it  changes  in  colour  it  becomes  less  soluble.  The  car- 
bonic acid  continues  to  escape,  and  the  extricated  herbaceous 
matter  accumulates  to  the  surface,  while  the  liquor  is  heated 
to  195". 

Now  the  watery  vapour  arising  with  the  carbonic  acid 
bubbles,  pushes  the  cleansed  liquor  frothing  white  through 
intervals  in  the  swollen  scum.  This,  which  is  called  yau^iigf, 
shows  that  a  greater  heat  would  cause  a  boiling  commotion : 
but  if  some  time  be  allowed  for  the  residuarv  carbonic  acid 
to  escape,  the  liquor  will  not  boil  until  this  heat  amounts  to 
900",  or  within  five  degrees  of  the  heat  of  boiling  water. 

U3  The 
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The  ■frifbnn  bubbla 
render  il  more  liom-ant  thwi  \ 
Mc  it  la  rarv  wiih  it,  and  i 
secidroiol  liltli  of  lltclitiDofI 
i*  by  lu  own  niturc  saffiac^ 
the  Miromer,  or  by  tirt«<itig 
bcncnth  it. 

Bui,  if  tbc  bwmng  bubhl 
and  the  L-<niiitKition  of  boiIiti| 
the  liquor. 

Thi:  skimmer  will  now  ii4 
matter,  once  thmwn  oiu 
ftltb,  in  in  hour,  ,in  »  cod 
leave  it  transporcat,  althoug 
herbsorans  mailer,  wbich 
portions  of  carbonic  acid, 

But  as  this  dcpurattoR  b 
wiihuut  injory  to  the  jnic^ 
moved  before  the  liquor  hoiL 

In  cons«|uenee  of  thit  19 
herbaceous  matter  becomes  e 
lity  proportionate  to  that  of  d 
pciled  by  ev.iporaiinn,  and  th 
bid  by  the  extricalcd  herbr.cfc 

However  often  the  process 
ihe  liqiiiir  is  dcparaicd  to  [ 
dcncc  or  uilirrwi^e,  it  will 
deposition  of  herbaceous  dr 
renewed  ;  and  it  nrll  thus  yi 
the  residuary  hquor  bei:omes 
to  he  incapable  of  holding  th 
in  solutititi. 

All  this  lakes  place  whc 
be  used  or  not.  Bat  the  clc- 
when  temper  ii  used. 

To  ascertain  the  true  use 
agency  on  herbaceous  mall 
acid. 

Lime   powerfully   altracli 
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Kme  be  a  soluble  body,  and  although  it  meet  the  acids  in  the 
a^rtform  state^  it  forms  with  it  quickly  an  insoluble  body 
similar  to  whiting  or  chalk. 

Lime  also  combines  with  a  triple  or  quadruple  quantity^ 
of  herbaceous  matter  to  fonn  a  compound  less  soluble  than 
the  latter  in  water ;  and  in  cane-juicc,  lime  meeting  car- 
bonic acid  and  herbaceous  matter^  unites  with  both  to  form 
a  triple  compound.  For  if  the  lime  used  in  clari6ers  were 
to  tmite  with  the  carbonic  acid  only^  we  should  find  bottoms 
consisting  of  whiting,  which  I  have  looked  for,  but  could 
never  obtain. 

It  is  by  virtue  of  these  relations  that  a  small  quantity  of 
lime,  or  tranatparent  lime  water  in  which  the  lime  can  be 
only  Tir^  P^^  ^^  ^^^^  whole,  when  added  to  cane-juice  that 
has  been  duly  cleared,  renders  it  presently  turbid  with  her- 
baceous  matter  now  extricated,  and  thus  facilitates  the  abs- 
traction of  this  matter  by  subsidence.  Thus,  also,  cane* 
juice  which  is  a  little  wheyey  or  clouded  is  broken  to  floc- 
culence  by  transparent  lime  water  as  well  as  by  lime. 

I  say  the  liquor  is  broken  to  flocculcnce  when  the  parti- 
cles of  herbaceous  matter,  seised  by  those  of  the*lime,  and 
coalescing,  appear  large  and  flocculent ;  and  the  liquor  in- 
terceding them  is  seen  quite  transparent  when  viewed  by 
transmitted  light  in  the  narrow  part  of  a  wine-glass. 

This  breaking  may  also  be  distinguished  in  a  bright  silver 
spoonful  of  the  liquor  by  reflected  light. 

On  these  grounds  some  lime  ought  to  be  added  to  cane- 
juice  which  contains  the  ordinary  quantity  of  herbaceous 
matter,  not  with  the  vain  hope  of  separating  all  the  herba- 
ceous matter  at  once,  but  with  the  experienced  certainty 
that  the  liquor  yawed  or  cleansed  with  the  aid  of  lime,  will 
contain  less  herbaceous  matter  in  solution  than  it  would 
otherwise  have  retained,>and  will  require  the  less  additional 
hme  to  act  on  the  melasses  acid. 

Towards  the  kind  of  depuration  which  can  be  eflfected  in 
the  process  of  yawing,  lime  thus  contributes  something,  but 
not  nearly  so  much  as  has  been  generally  bupposed :  for  a 
quantity  of  lime  which  is  sufficient  to  give  a  nauseous  taste 
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to  ihe  sugar,  is  yet  incompelenl  to  the  cxtricRtion  of  all  the 
herbaceous  matter,  su  ihat  it  shdl  be  separable  by  yawing  or 
subsidence  :  and  an  excess  of  lime,  not  greater  than  jjiy^th 
or  ttW^'^^  "^f  '^"^  weight  of  the  juice,  is  constantly  attended 
with  a  manifest  debasement  of  the  colour  of  tho  sugar, 
when  this  excess  takes  place  in  the  beginning  of  the  boiling, 
or  previous  to  the  reduction  of  the  juice  by  evaporation.  It 
is  of  no  practical  use  to  inquire  after  every  agency  by  which 
the  excess  of  lime  has  these  effects;  but  it  is  expedient  lo 
observe,  that  when  a  juice  is  yawed  with  excess  of  lime,  and 
cleareJ  to  transparency  by  subsidence,  which  soon  lakes 
place  in  a  specimen  quickly  cooled  in  a  wine-glass,  it  will 
khow  colour  approaching  to  that  of  porter;  while  the  like 
juice,  treated  in  the  same  way,  but  with  only  a  moderate 
dose  of  temper,  will  be  almost  colourless  when  transparent. 

It  is  moreover  to  be  observed  in  ordinary  practice,  th«( 
when  too  much  temper  has  been  used  in  Ihe  yawing,  the 
liquor,  during  the  boiling  of  the  teaches,  looks  much 
browner  than  that  which  has  been  less  tempered.  Tho 
Bcum  has  a  darker  colour,  and  is  more  apt  to  break  and 
(ink  into  the  liquor ;  xnd  it  has  less  of  the  tenacity  and  Hoc- 
cu^lence  by  which  ordinary  scum  clings  on  the  skimmtng 
instrument,  and  is  scpiirabie  by  ilie  common  proccis. 

The  practical  inference  from  all  these  facts  is,  that  the 
temper  ought  to  be  used  sparingly  in  the  raw  juice  in  the 
operation  of  yawing,  although  it  should  be  found  necessary 
to  use  more  temper  afterwards,  for  purposes  differotl  from 
those  lately  recited. 

It  is  chiefly  by  reason  of  the  agency  of  the  temper  on  the 
.  melasses  acid,  or  on  that  matter  which  most  powerfully  im- 
pedes the  separation  of  the  sugar  from  the  mclasses  mother- 
liquor,  that  the  temper  is  eminently  useful  in  the  manufac- 
ture of  Muscovado  sugar,  and  that  greater  quantities  of  it 
may  be  advantageously  employed,  provided  the  whole  of  it 
be  not  administered  at  once,  and  at  the  period  of  the  manu- 
facture in  which  it  is  apt  to  colour  the  juice,  to  lessen  the 
buoyancy  and  tenacity  of  the  scum,  and  to  frustrate  the 
labour  of  the  skimmer.     Among  the  signs  which  may  guide 
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tn  intelligent  sugtr-boiler  in  respect  to  the  doses  of  temper^ 
those  which  correspond  with  the  foregoing  observations  are 
the  simplest  and  roost  certain. 

When  the  artist  knows  that  the  quantity  useful  in  yawing 
is  less  than  is  necessary  for  a  bold  grain  and  speedy  curing 
of  the  sugar^  and  is  apprised  of  the  practicability  of  abstract* 
ing  all  the  temper  that  may  be  used  afterwards  in  the  teaches^ 
he  will  not  err  by  excess  of  temper  in  the  first  process. 

Supposing  that  he  tempers  in  a  grand  boiler^  or  uses  a 
clarifier  to  the  same  effect,  he  will  introduce  a  quanUty  of 
temper  rather  too  small  than  too  great,  when  the  vessel  has 
received  three-fourths  of  its  charge.  He  will  yaw  and  check 
the  fire  and  skim,  and  then  boil  moderately  and  skim  for 
eight  or  ten  minutes.  He  will  then  take  a  wine-glass  fiiU 
of  the  liquor,  and  if,  after  cooling  a  little,  it  looks  wheyey 
and  not  broken,  he  will  use  one-sixth  or  one-fourth  of  the 
first  quantity  of  lime,  and  will  immediately  take  a  fresh 
sample.  When  the  liquor  appears  broken,  and  clears  with 
little  or  no  colour,  he  has  hit  the  precise  quantity  which  is 
compatible  with  the  cleanness  and  whiteness  of  the  sugar, 
and  which  goes  nearest  to  the  whole  quantity  to  be  used  for 
the  perfection  of  the  grain. 

By  the  usual  ladle-proof  he  will  soon  ascertain  the  addi- 
tional quantity  of  temper  to  be  used  in  the  inspissated  liquor^ 
in  the  manner  presently  to  be  described. 

He  that  will  not  follow  this  rule  may  take  a  grosser,  by 
using  three-fourths  of  the  temper  in  the  yawing,  and  the 
remainder  in  the  inspissated  liquor. 

It  has  not  been  unusual  for  the  boilers  to  put  temper  in 
the  second  and  first  teach,  when  the  proof  by  the  ladle 
showed  that  the  temper  used  in  yawing  was  not  sufiicient 
for  the  granulation  of  the  sugar.  Such  temper  there  used 
was  the  least  injurious  to  the  colour  of  the  sugar ;  but  as 
none  of  it  could  now  be  separated  by  skimming  from  the 
thick  syrup,  it  manifestly  adulterated  the  sugar,  and  increased 
the  quantity  of  filth  to  be  seen  in  a  solution  of  it. 

But  no  such  objection  lies  against  the  free  use  of  temper 
in  the  syrup,  provided  we  can  extract  all  this  temper  and  all 
the  filth  which  it  catches,  aqd  advance  the  syrup  transparent 
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and  clear,  to  yicli]  »ugat  emuUli 
coantp  lump  fiug;ar,  for  grocral  at 
docribcd  ctUiity  in  ihe  iniuit 
sugar.  Fnr,  id  a juM  coin|MrnDi 
nomically,  \vc  »tt  lo  advert*  o 
wliiipncEs,  which  may  be  Tiried  I 
chiefly  lo  ihc  cleaaiie>d  of  equal 
ing  fHwU  af  |>anioiM  c^iial  iu  di 

TIic  coniiimn  uw  uf  ycUow  mi[ 
of  Europe  cKpcciilly,  shows  thai 
Muscovado  nugar  uhtch  has  ini{ 
in  the  cmdc  state.  Il  is  trnly  t 
^nlutioti  of  il,  whicb  hat*  Forbii 
and  depreciated  tt  w  far  brkw  Ii 
sequence  of  the  cleaning  by  fi\lr 
of  tliv  blanching  by  breaking  lli 
the  lump  sugar  has  such  prelcrc 

It  is  thiv  filth,  aUu,  which 
Europe  to  use  ox  bluod  in  qnaiil 
purity  of  ttie  Muscovado  sugar } 
and  waste  oLLoiiiiEig  the  absLrai 
abimdant  scum,  consisting  of  th 
tangled  in  the  filamenls  of  en; 
chief  cause  at  hU  iiiaiiility  to  gl^ 
sugar,  nearer  to  that  at  whidi 
so(;ar. 

Of  Ihe  Improreint. 

It  will  therefore  be  the  first  c 
atiil  it  will  he  ihe  rnost  desirabl< 
th  it  it  le  made  clean  iij  tlie  mn 
(inn,  which  are  finploycil  in  tl 
luiii]>  sugar;  and,  until  this  th, 
nothing  ought  to  be  said  conce 
expedients  i\hich  may  be  advt 
civcumsiauecs. 

As  the  true  uicaninc  of  the 
stiind  bv  all,  and  doubts  and  c 
ihc  mere  abu^e  or  niisinnecpi 
(Jlcnt  thai  it  should  be  defintd  i 
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workmenj  to  whom  these  pages  may  oltinuitely  be  commu- 
nicated. 

When  a  foul  liquor  is  passed  through  a  fine  wire  sieve, 
or  through  a  blanket^  which  stops  the  coarse  fikh,  but  nol 
the  finer,  and  where  the  liquor  so  treated  still  remains 
clouded  or  turbid,  this  is  called  straining :  but  when  a  me* 
dium,  such  as  close  cloth  or  unsized  paper,  is  used,  and  this 
stops  all  extricated  filth  and  passes  the  liquor  transparent, 
the  process  is  called  JiUration. 

In  the  refineries  in  Europe  a  blanket  serves  as  a  filter, 
but  not  before  the  filth  of  the  solution  of  Muscovado  sugar 
has  been  entangled  in  flocks  of  coagulated  ox  blood,  too 
large  to  pass  through  the  interstices  of  a  blanket. 

The  use  of  such  a  woollen  strainer  has  been  tried  in  this 
island,  but  is  generally  abandoned  for  good  reasons. 

A  blanket  only  strains  the  boiled  cane*juice^  while  it 
passes  with  the  velocity  necessary  for  the  manufacture  of 
good  Muscovado  sugar.  When  the  interstices  of  the  blan- 
ket are  narrowed  by  coarse  flocculent  filth,  and  when  it  be- 
gins to  filtrate  truly,  the  process  becomes  so  slow  as  to  re- 
tard the  manufacture  intolerably :  the  last  portions  refuse  to 
pass  through ;  the  quantity  of  sweets  retained  in  and  on  a 
large  thick  blanket  makes  a  great  defalcation  from  the  sugar, 
and  the  cleansing  of  the  cloth  is  laborious. 

To  make  the  process  of  filtration  applicable  in  the  manu- 
facture of  Muscovado  sugar,  it  was  necessary  that  a  medium 
should  be  employed  capable  of  filtrating  truly  at  the  begin- 
ning. It  was  equally  necessary  that  the  velocity  of  this  fil- 
tratioi^should  be  equal  to  that  with  which  the  liquor  would 
pass  turbid  through  a  coarse  strainer  of  the  same  dimen- 
sions. It  was  moreover  requisite,  for  the  reasons  above 
mentioned,  that  this  rapid  filtration  should  be  confined  to 
that  period  in  which  all  the  herbaceous  matter  is  thrown  out 
of  solution,  and  in  which  the  liquor  is  viscid  with  sugar. 

These  desiderata  are  attained  in  the  invention  lately  pre-, 
sented  under  trial  to  as  many  of  the  honourable  members  of 
the  appointed  committees  as  could  be  assembled  at  the  time 
and  place. 

In  this  first  mechanism  the  proof  of  the  principles  and 

powers 
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powcn  was  cbiefiy  attended  to 
xre  now  lu  be  made,  tbc  utmc 
uinrd  ;  and  from  tbcM  only  ll: 
which  I  shall  soon  lay  bct'oR  ih 
to  be  made. 

At  the  present  maiDcal  I  mus 
willing  a  few  line*  deKriptive  a 
a  imall  simple  filtrating  instnin 
tended  wses. 

In  ordinan-  ca«e«,ll»  power  h^ 
thmugh  the  interstice*  of  a  61 
weight  of  the  ti(]iiot  t  and,  undei 
the  velocity  of  filiraiion  U  a$  i( 
But,  as  in  ordriufv  vesKclt  uw^l  J 
on  a  given  arcs  of  the  filtTaiirtj 
height  of  the  liffiior  above  it,  oi 
may  atlirni  generally,  that  the  i 
uiiiilbtr  of  square  'iiKbcc  of  film 
height  of  the  contained' preutng 
attain  any  rc<]uircd  nlocity  nf 
pressing  colnmn  may  be  nude 
sirable  rednciion  of  [lie  Kize  oft 

Siipposinir,  fur  instance,  a  c 
or  60  square  Icct  in  area,  cou! 
I'harge  of  licjiior  measuring  3  i 
this  cloth,  or  10  square  fe-t  of  i 
r>r  charge  of  liquor  pressing  on 
in  height :  and  wilh  the  heigli 
w-onld  serve ;  and  this  is  less  th 
[Kickfi  handkerchief. 

Bv  the  like  reasoning  it  will 
(io  square  feel  filter  nn  quicker 
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as  the  liquor  luwera  in  a  smal 
and  siill  slowtr  as  ihe  height 
creases  ;  so  th;it  at  the  height  c 
tr.-iied  in  a  given  time  would  bt 
lliat  which  the  progrt-^s  of  the  ' 
But  wlieii  it   is  consldcri'd 
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ttttch  until  the  liquor  it  rich  and  viicid  with  togar }  thai 
errry  filtration  abates  aa  the  interstices  of  the  cloth  become 
nttTowed^  or  clogged  with  filth ;  and  that  a  rich  saccharine 
Ikfior  expanded  on  a  large  cloth  in  a  basket,  in  the  usual 
mode  of  filtration,  will  soon  be  chilled,  and  incapable  of 
passing  through  the  chilled  and  agglutinated  filth ;  it  wiH 
readily  appear  that  the  quantity  of  sweets  retained  in  and 
upon  the  cloth  would  cause  an  enormous  defalcation  of  the 
sugar,  and  great  labour  in  washing  out  the  sweets  for  the 
stillhouse,  and  the  filth  from  any  great  filter*  We  are  to 
revert,  then,  to  the  small  filter  above  mentioned,  acting  by 
the  pressure  of  a  high  column  of  liquor,  in  order  to  obviate 
the  described  inconveniences. 

It  may  appear  paradoxical  at  the  first  view,  but  it  is  a  fijid 
demonstrsted  in  every  school -book  of  natural  philosophy, 
that  the  pressure  of  the  liquor  on  the  filter  is  the  same  whe- 
ther the  superincumbent  column  consists  of  a  ton  or  of  a 
pint  of  the  liquor,  provided  the  heights  of  these  columns  be 
equal. 

Therefore,  instead  of  making  an  instrument  to  give  a  ton 
of  pressure,  by  containing  about  a  ton,  or  930  gallons  of 
liquor,  I  have  given  an  equivalent  pressure  by  a  pint  or  two 
contained  in  a  slender  perpendicular  tube :  and  instead  of 
setting  the  filtrating  bag  to  a  great  capacity,  I  have  set  it 
vertical,  flat,  and  with  the  opposite  parallel  sides  so  near  to 
each  other,  as  to  leave  room  only  for  the  filth  to  be  collected 
from  half  a  ton  or  a  ton  of  sugar. 

By  such  mechanism  and  pressure  the  juice  m^y  be  fil* 
trated  truly  and  expeditiously,  even  when  it  is  so  rich  and 
viscid  with  sugar  that  it  could  not  pass  through  any  filtrat- 
ing medium  used  in  the  ordinary  way.  The  filtration  keeps 
pace  with  the  ladling  forward,  when  the  cloth  measures 
about  10  or  19  feet  square,  and  the  flattened  bag  about 
5  square  feet :  and  the  same  bag  will  clean  from  10  to  15 
or  90  hundred  weight  of  sugar,  according  to  the  nature  of 
the  juice  and  the  care  of  the  workman  in  the  previous  de* 
purations  by  yawing  and  skimming. 

By  these  means,  also/  the  whole  quantity  of  liquor  in  the 
filter  at  any  time  may  fall  short  of  a  gallon ;  and  the  quan* 

tity 
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litf  reUiQcd  whcii  the  b^  bca 
filth  is  too  inconsiJcTablc  lo  de 
ings  «'cre  not  to  go  to  the  sti 
picisure  of  the  stendcT  coiumo 
made  coiDpctcnl  to  >(|uwxe  ih 
that  of  ane,  two,  or  three  ions 
con»i>ICDcy  of  dough,  if  that  w 
The  cloth  which  answers  for 
aiid  durability,  snd  cheapticss 
doable  swiii^in  t  il  i»  sewed 
l>!,iccd  flat  between  iwo  nxded 
mouth  of  the  big  w  perfirclly 
or  fell  to  be  compressed  by  th( 
aupplleil  from  the  ulendcr  pm 
cock  entering  a  small  short  tu 
ibe  big:  by  drawing  a  link  of 
ligature  becomes  closer  a*  the  f 
greater. 

It  is  easy  to  conceive  how 
slung  into  its  place  or  removed 
for  another  that  is  already  wiisl 
To  prevent  fruitless  experim 
s.;iry  lo  observe,  lh:ii  in  any  p( 
ileal  now  iltscribed,  the  bag  w 
utilv  strain  ibc  liquor,  and  tha 
tical,  the  lillratuin  will  be  slow 
When  liquor  is  to  be  tbro«] 
course  of  businesd,  lo  be  ladle 
the  instrument,  by  the  guittr, 
quickly  into  the  first  teach. 

When  the  ladle  is  held  in  tl 
throwing  the  liquor  lo  the  des 
(liTdble :  but  it  becomes  uncc 
lit'  3  slender  pcndulouii  diain 
handle  of  ihe  ladle  at  a  spur 
niolion,  or  the  fulcrum  on  » 
liiile  effort  lo  the  workman. 

At  skipping- time  the  inst 
■:vmp  to  recruit  the  emptied  I 
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few  ninntes :  if  it  were  at  many  hours^  such  tyrup  would 
take  no  damage  in  the  time. 

About  twelve  ladlings  forward  belong  to  a  skip ;  and  for 
each  of  these  its  share  of  reserved  temper  is  to  be  used.  Lets 
than  a  tea-spoonful  generally  serves :  a  small  excess  does  no 
harm  now  to  the  colour  of  the  sugar :  both  the  filth  and  the 
temper  are  stopped  in  the  filter ;  and  the  sugar  becomes  im« 
proved  in  the  manner  above  described^  provided  uo  part  of  it 
be  over-heated  in  the  skipping. 

The  damage  which  the  liquid  sugar  takes  here  is  certainly 
greater,  as  it  is  fouler  by  the  herbaceous  matter }  because 
the  herbaceous  matter  becomes  darkened  or  charred  sooner 
than  the  mere  sugar.  But  whether  the  filter  be  used  or  not, 
there  will  always  be  some  depravation  of  the  colour  of  the 
ground  sugar  when  the  skipping  is  conducted  in  the  usual 
manner. 

Of  tlie  Spraying  Instrument  in  Skipping. 

It  is  now  sufficiently  understood,  that  in  boiling  down 
and  in  ladling  forward,  great  care  ought  to4>e  taken  that  no 
part  of  a  vessel,  between  the  surface  of  the  charge  and  the 
under-pinning,  shsll  be  so  far  heated  as  to  bum-to  the  syrup 
or  sugar  adhering  to  it ;  and  that  this  burning  or  charring  is 
lo  be  prevented  by  one  negro  rolling  the  residuary  liquor  up 
to  the  under-pinning,  until  another  has  ladled  forward  and 
charged  the  evacuated  teach,  and  until  the  liquor  froths  to 
the  under- pinning. 

But  as  nothing  of  this  kind  is  practicable  in  the  skipping 
from  the  first  teach,  some  new  expedient  is  necessary  to  pre- 
vent the  buming-to  which  is  manifested  in  every  whole 
skip,  by  the  hissing  heat  of  the  copper,  by  the'cmpyreu- 
matic  smell,  and  by  the  film  of  charred  matter  which  washes 
from  the  sides  into  the  subsequent  charge  of  liquor;  for  the 
practice  of  some,  in  skipping  only  one-half  of  the  ready  and 
graining  charge,  is  a  very  objectionable  shift. 

To  preserve  the  crop  and  grain  once  attained,  to  prevent 
all  empyreuma,  and  to  mainuin  every  advantage  of  the  fil- 
tration, I  have  contrivedj  and  presented  in  trial  to  the  ho- 
nourable 
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nonnUc  gcndciDBi  of  the 
vfakb  the  negroes  have  mi 
ll  I*  notbjng  tooR  Ibjoj 
copper,  about  rx  fbet  and  i 
onc-lulf  or  lbn»-lb«titlis  ol 
a  i^ny  of  waler  oQ  the  bd 
tucfa  daring  tbe  short  time 
fidcDlly  mm]  n(tu1Iy  with  a ' 

Upon  the  common  *bnl  c 
the  «iukef,  a  cnk  of  water 
Icaifacra  tube  insetted  io  Hi 
of  water  hiio  the  ractdlic 
and  the  nihrr  end  of  tbe  I 
six  small  boles,  like  ihow  ia 
tookmg  upwardii  ulicn  the  vt 
is  squirted  in  the  formof  spi 
high  column  to  ibc  eitcot 
leach  nnty,  aiid  (he  upray  ce 

The  direction  of  th«  sprtj 
for  3  spur  on  flic  tinned  tl 
place ;  and  he  has  only  to  ho 
u'hile  he  grasps  It  near  the  spt 
the  fire-place  with  one  haod 
iviih  the  other. 

The  fire  is  not  dislurbed,  ai 
chill  the  furnace  and  cloi  upoi 
poraies  as  it  touches  and  coi 
face  of  the  furnace  remains  ui 
charge  boils  in  the  first  leach 
is  stopped,  and  the  instrumen 

The  advantage  of  this  ini 
prcvenlion  of  empyreunia  an 
all  the  portions  of  the  skippt 
as  the  workmen  say,  equal!) 
man  to  deter  the  skipping  i 
sive;  and  these  purposes  ar 
of  two  OT  three  quarts  of  wai 
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Suhsefvience  of  these  Measures  to  the  Improvement  of  Rum* 

Concerning  rum  it  is  now  to  be  obscrv'ed,  that  it  derives 
the  depreciating  characters  of  the  recent  spirit  from  two 
sources ;  the  chief  of  which  is  the  filth  of  the  scums^  and 
especially  the  first  scums  iu  yawing. 

The  tendency  of  such  matter,  even  if  there  were  nothing 
verminous  or  animalcular  iti  it^  is  to  the  putrefactive  fer* 
mentation,  or  rotting,  while  that  of  the  sweet  is  to  the  vinous 
fermentation,  and.  thence  to  the  acetous ;  the  product  of  the 
former  fermentation  is  as  oflensive  to  the  smell  and  taste^ 
and  as  noxious^  as  that  of  the  latter  is  grateful  and  cordial. 
Wherever  scums  are  detained  to  await  the  spontaneous  se- 
paration of  the  sweets  from  the  fikh,  an  intestine  motion 
may  be  observed,  and  then  chiefly  in  the  concurrence  of  these 
fermentations  the  offensive  product  is  generated ;  the  rest  is 
formed  in  the  fermenting  vats,  in  quantity  proportionate  to 
the  filth  of  this  kind  which  passes  into  them. 

Every  vinous  liquor  capable  of  yielding  au  intoxicating 
spirit  by  di8tillation,,aflbrds  some  quantity  of  peculiar  essen- 
tial oil^  which  awaits  the  arise  of  the  water  of  the  latter  and 
weaker  runnings,  and  characterizes  them ;  therefore  this  es- 
sential oil  is,  in  a  great  measure,  separable  from  the  spirit  by 
redistillation ;  especially  if  salts  retentive  of  the  water,  and 
restraining  the  volatility  of  the  oil,  are  used. 

But  it  is  peculiar  to  the  ordinary  manufacture  of  rum  that 

very  offensive  ethereal  fluid  is  generated  in  these  mixed  fer- 
mentations, and  that  by  reason  of  its  volatility  it  is  insepa- 
rable by  a  redistillation. 

But  from  the  source  above  mentioned  the  essentia]  oil  of 
rum  acquires  extraordinary  nauseousness;  and  as  a  single  re- 
distillation cannot  exclude  it  totally,  and  as  any  number 
could  not  exclude  the  ethereal  taint  above  mentioned,  the 
best  new  rum  of  any  estate  is  that  which  runs  intermediate 
in  respect  of  the  offensive  ether  and  the  fetid  oily  feints. 

All  rum  is  improved  by  time  in  wooden  casks,  by  exhala- 
tion of  ether  and  absorption  of  oil,  and  under  a  growing 
charge  for  waste  and  for  interest  on  the  price.  Some  have 
unproved  it  sooner  by  ventilation,  but  not  without  a  great 
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•Kf,t\t  nf  ipiiilB ;  but  oaw  i 
imnKdiaidy  by  meuuTe*  n 
mitution ;  ^nil  the  lirsi  oFj| 
pulrefdcttve  mailer  by  illtl 
vc\-anCT  of  the  clear  wara 
c'tMom,  there  to  under^  t 
fi-rmenutjcm,  ind  to  fudcr  ll 
foul  Kunt  and  l>oiiun»,  «hi4 
AnolbiT  KMiTCc  of  Ibr  odj 
mma ;  but  u  ibis  reganli  X 
run  m  tnikin^  f"g)r,  it  i«  \ 
pn:«cnt  iban  ihal  ihc  [ 
juiiu^ioui  strttio^  and  matiij 
pncTcnl  tbc  empyrcufnatic 


PtcrcT,  ofGenei'a,  upot 
DLB,  rehlihe  lo  the  DcnA 


X  H£  experiments  of  Mr.  % 

order  to  deicnnine  ihc  tiensit 
iracted  my  allentioiij  I  cann 
rious  objections  to  which  the 
arc  liable,  Jti  tominiinicatii 
siiadod  that  I  shall  cuter  con 
have  equally  for  their  ubjectt 
rtmoval  of  trror. 

Mr.  Bidille,  after  having 
he  followed  and  the  precau' 
that  a  thousand  grains  uf  r 
degree  below  the  zero  of 
experienced,  when  weighed 
rature,  a  loss  in  weight  of  i 

A  thou^aud  grains  of  pi 
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boltnoe,  in  the  same  alcohol,  and  at  the  same  temperature^ 
lost  88*105  grains  of  their  weight.  Upon  this,  Mr.  Biddle^ 
regarding  the  loss  of  weight  of  the  mercury  and  silver  as  in 
an  inverse  ratio  to  the  specific  weights  of  these  metallic  sab«« 
stances,  and  having  found  that  that  of  silver,  with  the  samt 
balance  and  in  distilled  water,  was  10*436,  he  multiplied 
this  sum  by  88*105,  and  divided  the  product  by  30*8,  which 
gave  him  16*618  for  the  specific  weight  of  the  mercury  in 
a  solid  state. 

But  the  same  hydrostatic  balance  having  given  the  num* 
ber  13-543  for  the  specific  gravity  of  the  same  mercury  in 
the  liquid  state,  the  thermometer  being  at  -f  47*^  Fahr.  (+ 
6^^  Reau.),  it  would  seem  that  nothing  remains  but  to  con- 
clude with  the  author,  *^  that  the  volume  of  solid  mercury 
is  less  by  about  one^sevenih  of  what  U  is  in  the  liquid  state.** 

But  are  all  the  principles  of  these  calculations  faultless? 
Are  none  of  these  weights  evidently  wrong  ?     I  shall  not ' 
make  a  gratuitous  supposition ;  I  shall  judge  by  facts  alone. 

The  antient  tables  of  specific  gravities  give  0*806  for  that 
of  alcohol  or  rectified  spirit  of  wine.  It  is  at  about  0*880^ 
in  the  temperature  of  19^  of  Reaumur  (4-  54^*  Fahr.),  ac« 
cording  to  M.  Bories,  of  Marseilles,  at  which  the  operations 
on  these  substances  c9i  be  regarded  as  decisive  authority. 
We  then  fairly  value  it  0*810,  without  encroaching  much 
upon  truth.  But  the  liquid  mercury,  which,  according  to 
its  specific  gravity  of  13*545,  loses  in  distilled  water  73*888 
grains  in  the  thousand,  ought  to  lose  59*8  in  alcohol  at  the 
weight  of  0*810;  and  in  this  manner  the  great  difference 
disappears  which  Mr.  Biddle  thought  himself  entitled  to 
mark'between  the  density  of  liquid  and  solid  mercury. 

Pure  silver,  which  in  consequence  of  a  specific  gravity  of 
10*436  ought  to  lose  in  distilled  water  95*888  grains  in  the 
1000,  would  lose  no  more  than  77*615  in  alcohol  at  0*810^ 
which  is  very  different  from  88*105.  To  account  for  this  < 
difierence^  we  cannot  allege  the  greater  density  of  the  al« 
cohol  at  the  teipperature  of  —  47^  Fahr.,  because  that  could 
not  contribute  more  than  two  or  three  grains  at  most  to  the 
loss  of  the  weight  of  the  silver :  we  should  not  be  better 
founded  in  sopposiog  that  the  slcobol  employed  happening 

X8  to^ 
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to  be  of  an  inferior  qtulttVi 
bcciusc  ufM)!)  ihi»  suppogiii 
of  wtiglii  in  ibc  ailrer  hi 
cilic   grnvuv  of  itiii  alcol 
must  htvK  been  O-DSO. 
miiUkea  <*iOi  Mtdi  a  tl^iuor, 
the  nuMi  comnton  ■piriu, 
voultl  not  support  ihe  tcmpcrl 
freezing. 

It  ippcara,  UitrrFore,  Mcer 
the  uvi^hM;  and  conKquenl 
(li.-ii«ity  of  tbe  Mu)id  iii«miryj 
c»in[uirison  uf  the  ruulu  of 
hci-u  fount!  to  ntucii  the  {^red 
silvrr  had  been  cxpnascil  by  i 

I  have  no  ititent'tnn  lo 
llic  dcn*iiy  of  bulid  mercury  i^ 
doubts  iip»n  the  talents  of  MW 
tion  of  the  members  of  ihc  Ptjl 
ham,  in  whove  pnaciici:  ami  A 
perimenta  of  the  former  wc«^ 
■  tiled  to  say,  that  the  expcriou 
the  results,  nuglil  at  lea*i  to  h 
ille'»  idea  \i  3  hapgiy  one,  and 
|>i:rinients  may  lead  tu  tlic  sol 
i  havi 


LVIII.  Anulysh  of  tJw sulph 

Niujg^g.     By  . 

iVl.  Klapboth,  having  m 
of  maiiganese  uiulcr  the  tia: 
vcrcd  that  it  is  compoaed  of 
.It  the  miiiiinum,  or  soliibl 
lit'  carbonic  aeld,  and  of  cl 
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having  discovered  either  gold  or  silver  in  it^  as  asserted  by, 
M.  Muller,  of  Reichenstcin. 

The  celebrated  Berlin  clieniist  having  thus  enriched  mi*- 
neralogy  with  a  new  species  of  tlic  manganese  genus,  which 
down  to  the  present  time  had  existed  only  in  one  form,  that 
of  oxidated  manganese,  he  has  also  thereby  enriched  che- 
mistry with  a  new  fact  concerning  the  action  of  the  nitric 
acid  upon  sulphurets,  for  the  decomposition  of  which  it  is 
usually  employed,  with  the  view  of  dissolving  the  metallic 
oxide  combined  with  sulphur,  without  touching  the  latter. 

As  soon  as  M.  Haiiy  recognized  thi^  mineral  in  his  col- 
lection, he  sent  us  a  specimen  in  order  that  ^e  might  sub- 
mit it  to  analysis. 

M.  Proust  also  analysed  this  mineral  almost  at  the  same 
moment  with  M.  Klaproth.  llie  former  observed  the  same 
phenomena,  but  for  want  of  a  large  enough  quantity  he 
was  not  able  to  determine  the  state  in  which  manganese  is 
when  combined  with  sulphur,  nor  the  respective  quantities 
of  these  bodies. 

The  sulphuret  of  manganese  of  naygag  is  accompanied 
with  manganeseous  carbonated  lime:  it  has  for  a  matrix 
a  white  hyaline  quartz  :  its  specific  gravity  is  4 :  its  texture 
is  lamellous,  with  a  metallic  lustre,  when  the  surface  has 
not  been  long  exposed  to  the  air.  Reduced  into  powder^  it 
is  of  an  olive  green  colour :  it  loses  nothing  by  heat. 

Five  grammes  of  this  mineral,  perfectly  freed  from  its 
matrix,  were  reduced  to  a  very  fine  powder  and  treated  with 
weak  nitric  acid;  which  immediately  exercised  a  livelv  action 
upon  it,  accompanied  w  ith  a  disengagement  of  sulphuretted 
hydrogen  gas.  We  gatheitd  a  certain  (|uantity  of  this  gas,  in 
order  to  examine  its  nature.  The  mixture  was  sliu^htlv 
heated,  and  a  new  portion  of  the  nitric  acid  was  introduced 
until  efTervescencc  ceased :  the  liquor  was  then  filtered,  whit  h 
was  a  little  reddish,  but  became  colourless  upon  the  addition 
of  water.  The  residue  weighed  a  decigramme.  It  was  com- 
posed of  blackish  brown  flakes,  which,  upon  being  exposed 
to  flame  with  the  blowpipe,  took  fire  like  sulphur,  spread  a 
slight  arsenical  smell,  and  ith  a  substance  which  did  not 
oolour  borax  like  manganese,  but  like  iron. 

X3  The 


3CS  OntHebi^ei^i 

The  gas  obiiincd  in  ihto  citpci 
lime  wjicr,  did  not  injure  its  I 
property  of  bliurkitiine;  ^olutioai 

The  nitrir  Eoluliou  was  mine 
it  forincd  an  abundant  white  pr 
gagenienl  of  carbonic  acid  gai 
Older  to  drjreoS'lhc  exc«ss  of 
till?  precipitatr,  which,  upon  be 
weighol  7i  gramme*.  TTie  dii 
and  those  of  M.  KUproth  tea 
neai;  used  by  us  having  been  vtr 
by  M.  Kbproth  probably  cMitai 

M.  Klaproth  endeavoured  to  I 
sulphur  and  ihe  oxid«  of  man 
order  to  make  comparative  «p 
thai  the  ariilicial  »iilphurfl  of  n 
sulphuretted  hydrogen  could  cw 
racters  as  the  natural  sulphiiret, 
pcrimcntB,  I  calc-incd  in  a  retort, 
municited  with  ab»llonn  filled  t 
of  carbonate  of  manganese  obtai 
nf  carbonate  of  potash. 

Tlie  carlifiiiio  acid  g,!-:  bivcan 

niiat'ion  the  discngagemeiil  cea 
ihi-  rcton  was  sligluly  coluured 
introduced  into  the  retort,  whi 
flowers  of  sulphur,  and  we  agil 
mixture;  tht  mass  melted,  aii 
sulphur  was  sublimed.  As  sc 
tiilphur  ceased,  the  n\asf,  whz 
warm,  t(Kik  fire  ou  cxpiisurc 
pvrophoriis.  It  was  green, 
jinuder;  and  it  weighed  .V9  j 
pluirct  dissolved  in  weak  ni 
and  a  disengagement  of  sulp 
Icavt-s  more  sulphur  as  a  rcsid 
The  followiug  is  liie  man 
I'laius  the  disengagement  of 
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place  during  the  solution  of  nitnganese  in  the  nitric  acid. 
lo  spite  of  the  disengagement^  says  he^  of  a  cousiderable 
enough  quantity  of  sulphuretted  hydrogen  gas  during  the 
solution  of  this  mineral^  it  appears  to  me  that  it  would  be 
an  error  to  believe  that  this  gas  exists  ready  formed  in  the 
mineral  or  in  any  of  those  which  yield  it  b^  the  humid  way, 
and  to  r^ard  it  as  one  of  their  constituent  parts.  There  it 
no  doubt  that  it  is  formed  by  the  decomposition  of  water, 
since  by  calcination  we  obtain  nothing  else  but  carbonic 
acid  gas.  By  synthesis,  the  probability  that  no  hydrogen 
enters  into  the  combination  of  sulphur  with  the  oxide  oi 
manganese  acquires  still  more  force ;  and  yet  this  combina* 
tion  yields  sulphuretted  hydrogen  gas  with  the  acids. 

In  order  to  know  if  the  nitric  acid  is  not  decomposed 
during  the  solution  of  sulphuret  of  manganese,  as  happens 
with  almost  all  the  metals  which  have  a  great  affinity  for 
oxygen,  or,  if  water  alone,  by  yielding  its  oxygen  to  one  of 
the  elements  of  this  mineral,  does  not  give  birth  to  this  hydro* 
gen  gas,  we  dissolved  a  certain  quantity  of  sulphuretted  man- 
ganese in  weak  nitric  acid ;  we  concentrated  the  solution^ 
and  distilled  it  in  a  retort  with  caustic  potash  :  but  the  pro- 
duce not  having  given  any  sign  of  the  presence  of  ammonia, 
we  concluded  from  this  that  the  nitric  acid  is  not  decomposed 
in  this  operation.  In  order  to  have  the  just  quantity  of  oxide 
of  manganese  at  the  minimum,  we  calcined  in  a  retort  7*4 
grammes  of  carbonate  of  this  metal  prepared  from  a  solution 
of  five  grammes,  and  we  obtained  an  oxide  almost  white, 
which,  weighed  while  warm,  yielded  4*85  grammes,  which 
was  at  the  rate  of  85  in  the  hundred. 

Let  us  actually  admit  a  loss  of  two  parts :  we  shall  then 
have  13  parts  of  sulphur;  and  as  the  loss  can  scarcely  be 
any  thing  else  than  sulphur,  the  quantities  will  stand  thus : 
Manganese  at  the  minimum         -        85 
Sulphur  -         -         -         •         15 

*  There  if  abo  in  this  mineral  a  small  quantity  of  iron  and  anenie,  which 
hat  been  diacoinefed  among  the  tulphur  which  rematni  alter  in  folutioo  io 
weak  nitric  acid ;  bvt  tbcK  mhicancci  appear  to  be  acadcotal. 

X  4  Rejections. 
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M.  Kbprnih  justly  rvfU 
of  which  «e  are  *pca)tiag| 
he  has  recouno  at  ibc  mM 
uratvr  iit  tmlcr  to  expbii)  til 
hydnjgcn  gw  wbidi  tabes  j| 
ntinera]  lu  itx  acids ;  but  j 
how  or  whmroR  u-si«r  li 
1'hc  man^ancso  cannot  be  ( 
unitFtl  to  (wn^en,  and  bea 
whii:h  have  ili»ulred  it  hi  iI 
in  the  fu«6ll,  thai  if'  to  n^ 
then,  could  not  have  been 
But  hour  ran  we  comprrhrq 
is  pmcai  t  IF,  buwcvcr,  ilj 
ttif  nsler,  srd  which  give* 
gen,  I  shniild  hare  t'oand  8u| 
of  the  oiincral.  Inonli^i 
cuM  a  ccTtaiD  ^naniity  of  i 
in  weak  nitric  acid,  in  ordol 
phur.  The  ptiaMiomcna  it 
fillcred  solution  gave,  m  ( 
barvies,  :i  jiri  cipn.tte  ^''■ich 

This  cxpcrimcni,  i^:-.,  si 
phur  iiniteJ  In  oxide  i>l  niai 
po'iiiig  water  by  cinnlsiiiing 
its  hydrogtn  .it  liberty,  whi 
of  sulphur.  Tliis  iiicl  is  th 
of  chemists,  that,  to  my  I 
(hat  it  has  Inen  oWrved,  j 
tallic  sulpliuras  or  i^uiphui 
posed  by  the  strong  or  weak 
ihe  Utter  wiiich  has  lifen  i 
modificaiions  iif  it,  coiisl.in 
rettijd  hydrii^cn  gas  ;  this  \t 
of  chemical  afilnity.  li  is  i 
decompose  water  nt  the  k 
liyilrogen  never  makes  its 
azote  ot  the  nitric  acid  and 
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'  The  fulphuretted  oxide  of  manganese  thus  fonns  an  ex- 
ception to  the  rule  hitherto  observed,  if  we  do  not  admit 
hydrogen  into  this  substance  as  one  of  its  constituent 
parts. 


LIX.  Memoir  on  the  EremophUus  and  Astrohlepusj  txvo  new 
Genera  of  the  Order  ofApodes.  By  M.  Db  Humboldt  ♦. 

W  HBN  we  ascend  the  chain  of  the  Andes  to  the  height 
of  S600  toises  (l660lf  English  feet)  and  upwards,  great 
level  plains  and  lakes  of  a  considerable  extent  are  seen.  It 
is  singular  to  observe,  that,  while  the  soil  is  still  covered 
with  a  beautiful  vegetation,  the  woods  6lled  with  quadru* 
peds,  and  the  air  with  a  great  variety  of  birds,  the  water 
alone,  the  lakes  and  the  rivers,  are  so  little  inhabited.  The 
cause  of  this  phsenomenon  relates,  without  doubt,  to  geo* 
logical  iacts ;  it  pertains  to  the  grand  mystery  of  the  origin 
and  migration  of  species. 

The  considerable  lakes  which  surround  the  city  of  Mex- 
ico, at  the  height  of  1 150  toises  f,  nourish  but  two  species 
of  fish,  of  which  one,  the  axalotl,  belongs  rather  to  the 
genera  sirenus  and  proteus.  M.  Cuvier,  to  whom  we  brought 
this  extraordinarily  organized  animal,  unknown  in  Europe^ 
is  engaged  with  its  anatomy,  which  he  will  shortly  publish. 
In  the  kingdom  of  New  Granada,  in  the  beautiful  valley  of 
Bogou,  about  1347  toises  high,  there  also  exist  but  two 
species,  which  the  inhabitants  of  that  country  call  capUam 
and  gtiapiicha.  The  one  is  an  atherine,  and  the  other  a  new 
genus  of  apodes,  that  I  am  about  to  describe  in  this  memoir. 
The  form  of  its  tail  and  its  anal  fin  distinguish  it  sufficiently 
from  the  genus  trichiuruSy  which  is  also  found  in  the  fresh 
waters  of  South  America.  I  have  designed  this  non-descript 
fish  at  the  place ;  and  Messrs.  Laccpedc  and  Cuvier,  who 
have  willingly  examined  my  descriptions,  like  me,  consider 
it  a  new  genus  well  characterized.  1  have  named  it  eremo^ 
philus  on  accout  of  the  solitude  in  which  it  lives  at  so  great 

*  From  Rtcuril  ^M$ervaiions  d^  Zoohgit  et  iAn^omit  (amppr/,lrclhrrauoii. 
Commiuiicatcil  by  a  corretpoodent. 
t  The  French  toiie  u  about  tU  feet  four  mchtt  nine-tentht  EogUth. 
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an  clevatioa,  and  in  waiet&  wli 
no  olhcr  living  being.  Tbc  nU 
>pccies  of  Lhe  sanw  geous  nay  tk 
situations,  may  change  the  nam 
thrichomijcteruSt  taken  from  llii 
uchcd  to  the  Qosc  of  th»  li*b. 
EREMOPHILUS.    i 

Al^D-  CllABACTBB  GbKI 

Corpus  elangatum.     Cirri  maxi 

Inst  3.     Pinna  dorSalit  et  an\ 

itega  radi'is  1 — B. 

E.  Mot 
Corpore  elongato,  pfuaUvo,  cid 

olivaceis  varitgaloi   vperatS 

spimihsO'serrata. 

The  body  of  the  captain  of  B 
analogy  with  that  of  the  eel.  It 
piay  colour,  sad  spotted  with 
the  outhnc  of  which  foroifl  very 
in  sume  individuals  a  yellowish 
flat.  The  mouih,  situated  at 
straight.  The  upper  jaw  proji 
Citst,  very  )ong  and  double,  is  1 
billons  or  whiskers,  of  which  1 
est.  Two  other  barbllloiis,  shi 
phccd  on  the  nostrils.  It  ha 
veiled  by  a  scuii-tiansiiarent  ni 
and  lampreys.  The  extremity 
liule  teeth  resembling  hairs, 
but  short.  The  operculum  or 
branchial  opening,  and  it  is  ve 
folds  (lames).  In  the  most  pa 
have  ex.tmined,  it  appears  to  m 
the  cj/cfopteru!  iltTite.r.  and  a  i 
radii  or  furrows,  whieb  are  at 
oiher.  The  edge  of  the  oper 
llie  dorsal  fiti  has  eight  radii, 
anus  six,  aiid  that  ol'  the  t^i), 
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it  hu  no  twim  or  «ir4>Iadder.  The  length  of  this  fish  is 
from  10  to  1 1  inches^  and  its  body  is  covered  with  a  mucus 
common  to  the  greater  part  of  the  apodcs.  It  inhabits  the 
little  river  of  Bogota^  that  forms  the  famous  cataract  of  Te* 
quendama.  The  captain  is  a  very  agreeable  aliment,  and  so 
much  the  more  precious,  that  without  it  the  inhabitants  of 
the  capital  of  Santa  F^,  in  the  time  of  Lent,  would  be  re- 
duced to  the  use  of  only  salted  sea-fish  brought  from  a  great 
distance.  I  have  given  this  species  the  trivial  name  MtUim 
in  honour  of  the  celebrated  naturalist,  whose  rich  collec* 
tions  are  preserved  in  the  great  valley  of  Bogota. 

The  little  river  of  Palace,  near  Popayan,  nourishes  another 
fish,  which,  by  its  mucosity  and  the  position  of  its  fins,  has 
some  relation  with  the  eremophilus,  but  which  ought  also  to 
constitute  a  new  genus  of  apodes.  The  breadth  of  iu  head 
is  greater  than  that  of  the  body;  its  eyes  placed  on  the 
upper  part  of  the  head,  and  turned  so  that  the  pupils  are 
directed,  like  as  in  the  uranascapus  mus,  towards  the  surfisce 
of  the  water;  the  indenting  of  the  first  radii  of  the  fins,  the 
branchial  membrane  of  four  radii ;  the  tongue ;  the  want  of 
barbillons  or  whiskers  on  the  nostrils  ;  and  the  dorsal  fin, 
which  approaches  more  to  the  head  than  the  tail;  sufii« 
ciently  distinguish  the  pescado  negro  (black  fish)  of  Popayan 
from  the  capiian  of  Santa  F6.  I  have  given  the  name  of 
astroblepus  to  this  genus,  in  allusion  to  the  extraordinary 
situation  of  its  eyes. 

ASTROBLEPUS.     (See  Hate  VIIL) 
Afod.  Character  Gbnsricus  Esssntialis. 

Corpus  phgioplateum.    Memhrana  branchiostesia  radUs  4. 
Oculi  verlicales.     Cirri  9  maxillares,  nasales  nuUi* 

A.  Grixalvii. 
Ccrpore  ex  olivaceo  nigrescenii,   capite  sultruncato^  radiis 

pinnarum  exteriorilus  serralis. 

Corpus  plagioplateum,  eblongum,  nudum,  olivaceo-nigres« 
cens,  caudam  versus  angustaturo,  subcomprcssum.  Caput 
obtusum,  magnum,  subtruncatum.  Cirri  9,  apice  recurvi 
et  sublati,  ricto  in  labio  superiori  adnati.  Maxilla  labiata, 
labio  superiori  majori  plicatili.     Lingua  nulls.     Nares  9 

magns^ 


Opcrcsnm  naipicjCf  coovi 
diMMWga  ndiic  4,  antcal»|j 
lonlts  ndiiE  10.     PliBoa  ntfu 
tntren  railii*  19]    n£ii  dttoba 
;'i:.:iaruin)  ^iunrmm  vemtis. 

I  have  gtren  ibU  £sh  the  s| 
pcr|Ktailc  ibe  cnemory  of  a  le 
Mvuno  (jnxalva,  who  has  ibfs 
for  Uie  p1iy»ical  »dcnce«,  wbicb 

The  petcaiio  negrOf  so  macb 
but  in  Uut  part  of  ihe  tiva  Caw 
to  th«  city.  The  phyucal  mue 
ficicDtljr  striking.  Krom  the  r< 
rivulet  impregnated  with  sulphu 
CJill  ffio  riiiugre  (V'inegai  Rivci 
titiil  cascade  ubictv  it  fonna  at  tl 
the  point  where  the  waters  of  V 
ofCaucaunUl  fbur leagues  low 
fish,  although  in  the  upper  pa 
The  small  quantities  of  acid  iha 
aiulysis  are  often  sufficiently  g 
tiaii  of  fishes. 

■  MiiCuii  and  Grirahit  arc  douhilr« 
Rr^iiify  hii  puerilt  vanity,  ialrodiicrd  ;h 

fy^icm  of  pi[mblc  ambition  in  bapriui 
Indeed,  thai  luch  19  hii  aiiachmeDt  to 
ecremiwiy  of  iprinkling  certain  stones, 
vnurir«  name  of  some  of  hit  f.iKowci 
inpn'a  names  to  the  I'cry  oppojiie  ibi 
fi,h!  Allthebhour.nfihi^iem(!nl.aT 
fiH  the  naiuml  jcitnccs  iban  the  ini™ 
ciricteil  in  obitructing  the  adTarcc.nc: 
pliy.  PoKeriiy,  no  fir  from  TcneratiE 
vh'i,  TO  conceal  hi>  real  ignorance  by  t 
c.iiild  iliiii  tldibcratety  bnty  true  Kienc 
the  ruin)  of  a  Biibyliini-Ii  jargon  I  Pea. 
Ill  liimwlf  made  no  real  discoTeries,  Vi 
III  rhnie  of  thf  £rgli>h  aiid  uilier  phil 
b\  iutcceJing  gciitrjlions.— "Jrcu/ufsr 
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LX.  Metmnr  on  a  new  ^^ecies  of  Pknelodus  thrown  out  of 
the  Volcanoes  in  the  Kingdom  of  Quito  %  with  some 
Particulars  respecting  the  Filcanoes  of  the  Andes*  By 
M.  Db  Humboldt  "*• 

X  HB  chain  of  the  Andes^  from  the  Straits  of  Magellan  to 
the  northern  shores  bordering  on  Asia,  extending  over  more 
than  fiOOO  leagues,  presents  above  fifty  volcanoes  still  activi*, 
of  which  the  phienomena  are  as  various  as  their  height  and 
local  situation.    A  small  number  of  the  least  elevated  of 
these  volcanoes  throw  put  running  lava.    I  have  seen,  at 
the  volcano  of  Zumllo,  in  Mexico,  a  basaltic  cone  that 
sprung  from  the  earth  the  15th  September  17^99  ^nd  at 
present  rising  S49  toises  (1395^  feet)  above  the  surrounding 
plain.    The  volcanic  ridges  of  Guatimala  cast  out  a  prodi- 
gious quantity  of  muriate  of  ammonia.    Those  of  Popayan 
and  the  high  plain  of  Pasto  present  cither  solfatarcs,  which 
exhale  sulphureous  acid,  or  little  craters  filled  with  boiling 
water,  and  disengaging  sulphurated  hydrogen,  which  de- 
composes by  contact  with  die  oxygen  of  the  atmosphere. 
The  volcanoes  of  the  kingdom  of  Quito  throw  out  pumice- 
stone,  basaltesf,  and  scorified  porph}Ties ;  and  vomit  enor- 
mous quantities  of  water,  carburetted  argil,  and  muddy  mat- 
ter, which  spreads  fertility  from  eiglit  to  ten  leagues  around. 
But,  since  the  period  to  which  the  traditions  of  the  natives 
ascend,  they  have  never  produced  great  masses  of  running 
melted  lava.    The  height  of  these  colossal  mountains,  that 
surpasses  five  times  that  of  Vesuvius,  and  their  inland  situa- 
tion, are,  without  doubt,  the  principal  causes  of  these  ano- 
malies.   The  subterranean  noise  of  Cotopaxi,  at  the  time 
of  its  great  explosions,  extends  to  distances  equal  to  that 
fix>m  Vesuvius  to  Dijon.     But,  notwithstanding  this  iutcn- 

^  VnmiUeueH  ^Ohstrvrntiont  deZooiapeH  ^Anatarndt  cmnpar/.  Ire  livrai«m. 

f  It  would  have  tMcn  of  tome  utc  to  geology  had  the  author  here  men- 
tkNMd  whether  the  ttooe  which  he  caUi  liataltef  has  been  lubmitted  lo 
the  action  of  fire  or  water ;  or  whether,  in  addition  to  the  other  well  known 
characten  of  thit  mhienl,  it  ]rielded  hydrogen  gat  on  distillation,  the  laner 
being  the  pecvliar  characteriftic  of  wha:  b  properly  denominated  haulies.— 

sity 


(manew  Spmai o) 
sity  of  force,  it  is  known,  that  if  Ihe  volcanic  fire  was  at  ■* 
great  de|)th,  tlie  melted  iavi  could  neither  raise  itself  to  the 
edge  of  the  crster,  nor  pierce  the  flank  of  these  mountains) 
whieh  to  the  height  of  1400  loises  (SPTlf-  feet)  arc  fortified 
by  high  surrounding  plains.  It  appears,  therefore,  natural, 
that  volcanoes  so  elevated  should  discharge  from  their  mouth 
but  isolated  stones,  volcanic  cinders  or  ashes,  flames,  boil- 
ing nater,  and,  above  all,  this  carburetted  argil  impregnated 
with  sulphur,  that  is  called  nui^a*  in  the  language  of  the 
country. 

The  monntatns  of  the  kingdom  of  Quito  occasionally  offer 
another  spectaclp,  less  alarming,  but  not  less  curious  to  the 
naturalist.  The  great  explosions  are  periodical,  and  some- 
what rare.  Coiopaxi,  Tiingurahua,  and  Sangay,  some- 
times do  not  present  one  in  twenty  or  thirty  years.  But 
during  such  intervals  even  these  volcanoes  will  discharge 
enormous  quantities  of  argillaceous  mud  ;  and,  what  is  more 
extraordinary,  an  innumerable  quantity  of  fish.  By  acci- 
dent, none  of  these  volcanic  inundations  took  place  the  year 
tliat  I  passed  the  Andes  of  Quito ;  but  the  fish  vomited  from 
the  volcanoes  is  a  phenomenon  so  common,  and  so  gene- 
rally known  by  all  the  inhabitants  of  that  country,  that  there 
cannot  rcm;un  the  lei^t  doubt  of  ii5  ■iiiiheniicity.  As  there 
are  in  these  regions  several  very  well  informed  persons,  who 
have  successfully  devoted  themselves  to  the  physical  sciences, 
I  havehad  an  opportunity  of  procuring  ejtact  information  {ren* 
teignemens)  respecting  these  fishes.  M.  de  Larrea,  at  Quito, 
well  versed  in  the  study  of  chemistry,  who  has  formed  a 
cabinet  of  the  minerals  of  his  country,  has  been,  above  all 
others,  the  most  useful  to  me  in  these  researches.  Exa- 
mining the  archives  of  several  little  towns  in  the  neighbour- 
hood of  Cotopaxi,  in  order  to  extract  the  epochs  of  the  great 
earthquakes,  that  fortunately  have  been  preserved  with  care, 
I  there  found  some  notes  on  the  fish  ejected  from  the  vol- 

*  M.  Humboldt  seems  not  to  have  tieen  aware  that  lti»  name  ha>  been 
afiiied  to  it  in  cunsequence  of  its  having  lome  reseinlitaiice  (o  a  Idnd  of 
btaclcish  coarse  bread  jaiAv  o(  gril«  or  pollard,  and  used  iu  Spain  by  tome 
very  pour  but  proud  people,  or  foi  purposes  of  penitence  ia  casci  of  a  pttait 

morla/.— r/ora/alor. 

canoes. 
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canoes*  On  the  estates  of  the  maniuis  of  Selndegre  the 
Cotopaxi  had  thfown  a  quantity  so  great,  that  their  putre- 
faction spread  a  fetid  odour  around.  In  169  i  the  almost 
extinguished  volcano  of  Imbabuni  threw  out  thousands  on 
the  fields  in  the  environs  of  the  city  of  Ibarra*  The  putrid 
ftvers  which  commenced  at  that  period  were  attributed  to 
the  miasma  which  exhaled  from  these  fish^  heaped  on  the  sur- 
face of  the  earth  and  exposed  to  the  rays  of  the  sun*  The 
last  time  that  Imbaboru  ejected  fish  was  on  the  1 0th  of  Jpne 
1098j  when  the  volcano  of  Cargneiraxo  sunk,  and  thousands 
of  these  animals  enveloped  in  argillaceous  mud  were  thrown 
over  the  crumbling  borders. 

The  Colopaxi  and  Tkmgurahua  throw  out  fish,  sometimes 
bythecraterwhichisatthetop  of  these  mountains,  sometimes 
by  lateral  vents,  but  constantly  at  9500  or  2600  toises  above 
the  level  of  the  seas  the  adjacent  plains  being  1300  toises 
high,  one  may  conclude  that  these  animals  issue  from  a 
point  which  is  1300  toises  more  elevated  than  the  plains  on 
which  they  are  thrown.  Some  Indians  have  assured  me 
that  the  fish  vomited  by  the  volcanoes  were  sometimes  still 
living  in  descending  along  the  flank  of  the  mountain :  but 
this  bet  does  not  appear  to  me  sufficiently  proved :  certain  it 
is,  that  among  the  thousands  of  dead  fish  that  in  a  few  hours 
are  seen  descending  from  Cotopaxi  with  great  bodies  of  cold 
fresh  water,  there  are  very  few  that  are  so  much  disfigured 
that  one  can  believe  them  to  have  been  exposed  to  the  action 
of  a  strong  heat.  This  bet  becomes  still  more  striking  when 
we  consider  the  soft  flesh  of  these  animals,  and  the  thick 
smoke  which  the  volcano  exhales  during  the  eruption.  It  ap- 
peared to  me  of  very  great  importance  to  descriptive  natural 
history  to  verify  sufficiently  the  nature  of  these  animals. 
All  the  inhabitants  agree  that  they  are  identical  with  those 
which  are  fDund  in  the  rivulets  at  the  foot  of  these  volcanoes, 
and  called  prennadillas*:  they  are  even  the  only  species 
offish  that  is  discovered  at  the  height  of  above  1400  toises 

*  Tlut  void  it  an  todifocBt  or  caotentpciKMs  diminotivc,  indicating  alMia* 
dattt  pngnam*  fnahful,  c|iUy  uken,  but  not  a  pleasing  or  desirable  object. 
Tbe  name  k  purely  Spaniih  and  n«c  Indian,  of  course  could  acrer  hare  bMD 
'applied  to  any  firii  uied  at  fbod  by  Spaniardt^-^TVmiiiilef. 

in 
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in  the  waters  of  the  kingdom  of  Quito.  I  have  designed  it, 
with  care,  on  the  spot,  and  my  design  has  been  coloured  by 
M.  Turpin.  I  have  observed  thai  the  prennadUla  is  a  new 
species  of  the  genus  silurus.  M.  Lacepede,  who  has  also 
-examined  il,  advised  me  to  place  it  in  that  division  of  jiiVuruj 
which,  in  the  fifth  volume  of  his  Natural  History  of  Fishes, 
he  has  described  under  the  name  nf  pimelodes. 

This  new  species  of  pimelodus  has  a  depressed  body  of  ao 
olive  colour  mixed  with  little  black  spots.  The  month,  which 
is  at  the  extremity  of  the  nose,  is  very  large,  and  furnished 
with  two  barbillons  or  whiskers  attached  to  the  jaws.  The 
nostrils  are  tubulous ;  the  eyes  are  very  small,  and  placed 
towards  the  middle  of  the  head.  The  skin  of  the  body  and 
ihe  tail  is  covered  with  an  abundant  mucus,  and  the  mouth 
is  furnished  with  very  small  lecih.  The  branchial  membrane 
lias  four  radii,  like  the  pimelodus  ckilensis  ;  the  pectoral  fin 
basnine;  the  ventral  five;  the  first  dorsal  six;  the  fin  of  the 
anua  seven ;  and  that  of  the  tail,  which  is  bifid,  has  twelve 
ladii.  The  first  radius  of  all  the  fins  is  indented  on  the  out- 
side :  the  second  dorsal  fin  is  adipose,  and  placed  near  the 
tail.  This  little  pimelodus,  which  is  found  in  lakes  even  to 
Ihe  height  of  1 700  toises,  is,  without  doubt,  the  fish  thu 
lives  in  the  most  cJei-attd  n'gioii?  of  our  globe.  Its  common 
length  scarci'ly  amounts  to  ten  cenlimetres  (four  inches) ; 
but  there  are  varieties  which  do  not  appear  to  reach  five  cen- 
timetres (two  inches)  in  length. 

In  the  system  of  ichthyology  this  new  species  oFpimelodtu 
should  be  ranged  in  the  first  sub-genus  established  by  Lace- 
pedc,  among  the  forked-tailed  pimelodes.  It  must  be  in  the 
first  species,  before  the  pimelodus  bagre.  As  it  is  the  only 
one  of  that  division  that  has  but  two  whiskers,  I  give  jt  the 
name  of 

PIMELODUS  CvcLOPUM.     (Plate  VIII.) 

Cirrh  duohuSf  corpore  olivacco  nigro-punclalo. 

This  little  fish  lives  in  rivulets  at  the  temperature  of  JO" 

of  the  centigrade  thermometer,  while  other  species  of  the 

same  genus  exist  in  rivers  in  the  plains  the  water  of  which  is 

at  27".     The  pimelodus  is  but  very  rarely  eaten,  and  then 

only 
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only  by  the  most  indigent  race  of  Indians ;  its  aspect  and 
the  sliminess  of  its  skin  render  it  very  disgusting. 

From  the  enormous  quantity  of  pimelocks  that  the  vol- 
canoes of  the  kingdom  of  Quito  occasionally  discharge^  one 
cannot  doubt  that  country  contains  great  subterranean 
lakes  which  conceal  these  fishes  i  for  the  individuals  that 
exist  in  the  little  rivers  around  are  very  few  in  number. 
A  part  of  those  rivers  may  communicate  with  the  subterra- 
nean pits :  it  is  also  probable  that  the  first  pimelodes  which 
have  inhabited  these  pits  have  mounted  there  against  the 
current.  I  have  seen  fish  in  the  caverns  of  Derbyshire,  in 
England;  and  near  Gailenreuth,  in  Germany,  where  the 
fossil  beads  of  bears  and  lions  are  found,  there  are  living 
trouts  in  the  grottoes,  which  at  present  are  very  distant  from 
any^  rivulet,  and  greatly  elevated  above  the  level  of  the  neigh- 
bouring waters.  In  the  province  of  Quito,  the  subterraneous 
roarings  that  accompany  the  earthquakes;  the  masses  of 
n>cks  that  we  think  we  hear  crumbling  down  below  the 
earth  we  walk  on ;  the  immense  quantity  of  water  that 
issues  from  the  earth  in  the  driest  places  during  the  volcanic 
explosions ;  and  numerous  other  phaenomena,  indicate  that 
all  the  soil  of  this  elevated  plain  is  undermined.  But,  if  it  is 
easy  to  conceive  that  vast  subterrane  m  basins  may  be  filled 
with  water  which  nourishes  fishes,  it  is  more  difHcult  to  ex- 
plain how  these  animals  are  attracted  by  volcanoes  that 
ascend  to  the  height  of  1 300  toises,  and  discharged  either 
by  their  craters  or  by  their  lateral  vents.  Should  we  sup- 
pose that  the  pimelodes  exist  in  subterranean  basins  of  the 
fame  height  at  which  they  are  seen  to  issue  ?  How  conceive 
their  origin  in  a  position  so  extraordinary  ;  in  the  flank  of  a 
cone  so  often  heated,  and  perhaps  partly  produced  by  vol- 
canic fire  ?  Whatever  may  be  the  source  from  which  they 
issue,  the  perfect  state  in  which  they  are  found  induces  us 
to  believe  that  those  volcanoes,  the  most  elevated  and  the 
niost  active  in  the  world,  experience,  from  time  to  time,  con- 
vulsive movements,  during  which  the  disengagement  of  ca- 
loric appeara  less  considerable  than  we  should  suppose  it. 
Earthquakes  do  not  always  accompany  those  phenomena. 
Perhaps,  in  the  different  concamerations  that  may  be  ad- 
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acciltloiDed  to  to  strong  a  stimulus :  an  obscrTalton  so  much 
the  more  curioos,  that  the  pimelwles  of  the  same  species, 
which  inhabit  the  brooks  in  the  vicinity  of  the  city  pf  QuitOj 
live  exposed  to  the  brightness  of  the  meridian  sun. 


LXI,  Memoir  on  a  new  Species  of  Monkey  found  in  the 
eastern  Declivity  oftJie  Andes.    By  M.  db  Humboldt^. 

JLn  the  vast  plains  which  extend  from  the  eastern  declivity 
of  the  Andes  towards  the  shores  of  tlie  Brazils,  in  the  thick 
forests  on  the  Amazons,  Kio  Negro  (Black  River)^  and 
OronocOj  the  cavia  copy  bar  a  ^  sus  tajassuy  and  the  monkeys, 
are  the  quadrupeds  most  common.  The  mannosc  and  alou* 
ate  prevail  over  all  the  others,  whether  for  variety  of  species 
or  number  of  individuals.  Some  of  these  monkeys,  such 
as  the  capuchin  of  Oronoco,  very  difiercnt  from  ihe  simia 
capucina  Linn.,  the  tiger-monkey  or  cusicusi,  and  the  wi« 
dow,  (three  new  species  which  1  have  discovered,)  live  in 
{>airs,  melancholy,  mistrustful,  flying  (like  man  in  a  savage 
state)  their  proper  species.  Others,  especially  the  sagouin 
and  bowling  monkey,  arc  seen  in  troops,  fruu)  80  to  UH), 
springing  from  branch  to  branch  in  search  of  nourishment. 
The  saimiri  of  Buffon,  that  are  the  illi  of  Aturcs  {simia 
sciurea)^  so  esteemed  on  account  of  their  jraictv,  their  mild- 
ness,  and  extreme  littleness,  assemble  together  when  it  be- 
gins to  rain.  A  fall  of  temperature  of  three  or  four  degrees 
of  the  centigrade  thermometer  disturbs  thcni  so  much,  that 
they  mutually  embrace  each  other  and  form  balls  or  knot^, 
of  which  each  individual  seeks  to  occupy  the  middle,  in 
order  to  find  shelter.  The  Indian  hunters,  advertised  by  the 
cry  of  the  titi,  direct  their  arrows  towards  these  flocks. 

Notwithstanding  the  great  number  of  monkexs  that  na* 
turalists  have  described,  it  is  probable  that  we  are  still  ig- 
norant of  the  tenth  part  existing.  In  Africa,  and  even 
in  Soutli' America^  there  are  vast  plains  of  twenty  thousand 
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animals,  very  irascible.  When  it  is  vexed  it  bristles  up  the 
hair  on  its  neck,  that  increases  its  resemblance  to  the  African 
lion.  I  have  seen  but  two  individuals  of  this  verv  rare  mon- 
key :  they  were  the  first  that  had  been  brought  living  to  the 
west  of  the  Cordellier.  They  were  kept  in  a  cage ;  and  their 
movements  were  so  rapid  and  so  continual,  that  I  had  much 
difficulty  to  design  them.  Their  hissing  imitates  the  song 
of  little  birds,  and  I  suppose  that  the  conformation  of  their 
larynx  (having  a  particular  sac)  is  analogous  to  that  which 
I  have  described  in  the  simia  crdipus,  I  have  been  assured, 
that  in  the  cottages  of  the  Indians  of  Mocoa  the  leoncito 
breeds  iii  the  domestic  state.  By  the  way  of  Grand-  Para 
and  the  river  of  Amazons  they  might  be  brought  into  Eu- 
rope. If  a  government,  interested  in  the  progress  of  de- 
scriptive natural  history,  would  undertake  an  expedition  in 
which  that  interest  would  not  be  rendered  subservient  to 
geographical  discoveries  ;  if  that  government  sent  canoes  or 
small  boats  to  ascend  the  Oronoco,  and  to  penetrate  by  the 
Casiquiar^  and  Rio  Negro  to  the  river  of  Amazons;  in 
short,  if,  after  having  explored  the  mouths  of  the  Caqueta 
and  Putumayo,  it  would  make  these  same  boats  descend  to 
Grand-Para,  it  would  in  a  little  time  unite  collections  the 
most  precious  to  the  study  of  zoolog)'  and  botany.  Such  an 
expedition  would  be  of  little  expense,  and  its  success  certain. 

SIMIA  LEONIKA. 

JSx  olivaceo  fuscescens^  facie  atra,   ore  alto,   dorso  striis 

albo'Jlat'escentibus  notato. 
Caput  parvum,  deprcsJum,  nigrescens.  Facics  anthropo- 
morpha,  atra ;  macula  albo-cnerulescens  circa  os  et  nare9« 
Auriculae  subtriangulares  disiantes,  marginc  superiori  de* 
flexo,  magne,  aterrimae,  pilosae.  Corpus  ex  badio  oliva- 
ceum,  pilis  nigro-annulatis,  in  collo  longioribuit.  Dorsum 
maculis  et  striis  albo-flavescentibus  variegatum.  Cauda  non 
prehensilis,  longitudine  corporis,  supeme  atra,  infcme  badia, 
apice  incurva  et  incrassata.  Maniis  et  pedes  aterrimi,  in- 
feme  nudi,  pollice  in  manibus  anterioribus  et  posteriorbui 
distante.  Ungues  acuti,  incurvi,  airi ;  pollicis  ungue  in  ma- 
nibus anterioribus  oblongo,  acuto,  in  manibus  posterioribuf 
(pedibus)  obtusoj  antbropomorpho. 
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Before  the  experiments  made  upon  the  water  are  related, 
it  will  be  necessary  to  state  those  employed  to  ascertain  the 
properties  of  the  gas^  which  rises  in  great  quantity  through 
the  water  in  the  king's  bath. 

This  gas  is  perfectly  free  from  smell. 

(A)  Some  of  the  gas  waA  received  into  a  jar.  A  lighted 
taper  put  into  it  was  immediately  extinguished. 

(B)  Received  into  lime  water^  it  caused  an  immediate  pre- 
cipitation. 

(C)  Tincture  of  litmus  suficrcd  no  change  of  colour  by 
agitation  with  the  gas. 

(D)  The  colour  of  dilute  tincture  of  turmeric  and  infusion 
of  galls  was  destroyed  by  it. 

From  these  effects  the  gas  appears  to  c(^ist  principally 
of  nitrogen  gas  with  a  small  portion  of  oarbonic  acid  gas* 
To  ascertain  the  quantity  of  each,  and  whether  any  oxygen 
gas  was  present,  the  following  experiments  were  performed : 

.(E)  One  hundred  measures  of  the  gas  were  strongly  agi- 
tated with  barytes  water  in  a  graduated  tube.  A  considera- 
ble precipitate  was  deposited,  and  five  measures  were  ab- 
sorbed. 

(F)  One  measure  of  nitrous  gas  was  added  to  an  equal 
quantity  of  the  gas  in  an  eudiometer  in  the  water  apparatus. 
The  mixed  gases  underwent  no  alteration  of  colour  or  dimi- 
nution of  volume. 

(G)  One  hundred  measures  of  the  gas  which  had  been 
deprived  of  carbonic  acid  by  barytes  water  were  submitted  to 
the  action  of  solution  of  green  muriate  of  iron  impregnated 
with  nitrous  gas.    No  absorption  took  place. 

This  gas,  therefore,  consists  of. 

Carbonic  acid  gas         -         •         5 
Nitrogen  gas       -        -        -      95 

100 


I  now  proceeded  to  try  whether  the  water  held  either  of 
these  gases  in  solution. 

(H)  Ten  ounces  of  the  water,  which  had  been  cooled  in 
a  well  closed  bottle^  were  put  into  a  vessel  furnished  with  a 
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(V)  Sulphuretted  hydrogen  water, — no  p^ipitate  or 
change  of  colour ;  the  water  became  very  slightly  turbid. 

(W)  Prussiate  of  potash,— no  immediate  effect:  after 
some  weeks  the  water  became  slightly  green. 

(X)  Infusion  of  galls, -^immediately  a  peach-blossom  red 
colour,  and  very  soon  a  precipitate  which  became  dark  purple 
by  exposure  to  the  air. 

All  the  above  efTects  are  also  produced  after  the  water  has 
been  cooled,  excepting  that  the  colour  of  tincture  of  tur<- 
meric  is  not  then  destroyed,  and,  under  some  circumstances, 
no  red  colour  occurs  upon  the  addition  of  infusion  of  galls. 

(Y)  A  quantity  of  the  water  was  evaporated  to  dryness, 
and  distilled  water  added  to  the  residuum.  Nitrate  of  lime 
poured  into  the  solution  afibrded  a  crystalline  precipitate 
in  a  few  hours,  indicating  the  presence  of  an  alkaline  sul* 
phate. 

I  shall  now  state  the  inferences  to  be  deduced  from  these 
experiments. 

Carbonic  acid  exists  in  this  water  (BE).  A  considerable 
portion  of  it  escapes  at  the  high  temperature  at  which  the 
water  is  obtained,  its  evolution  occasioning  the  precipitation 
of  some  substance  which  it  held  in  solution  (K). 

From  Elxpc^iment  (L)  it  is  evident  that  no  sulphuretted 
hydrogen  gas  is  present. 

As  no  alteration  of  colour  is  effected  upon  tincture  of  lit- 
mus by  the  carbonic  acid  (M),  it  is  evident  that  acid  is  pre- 
tent  only  in  sufficient  quantity  to  dissolve  the  substance  pre- 
cipitated by  its  evolution. 

The  destruction  of  the  colour  of  tincture  of  turmeric  (N) 
is  clearly  occasioned  by  the  gas  during  its  passage  through 
the  water  (D). 

The  effect  produced  in  Experiment  (O)  is  owing  to  the 
ibmiation  of  carbonate  of  lime,  and  the  precipitation  of 
it  and  of  the  substance  previously  dissolved  by  carbonic 
acid(K). 

A  part  of  the  precipitate  obtained  by  adding  ammonia  (P) 
snust  have  been  similar  to  that  of  Experiment  (K),  and  to  a 
ffortion  of  that  of  Experiment  (O),  produced  in  (P)  and  (O) 
by  eooibiiiiog  the  solvent  cirbonk  add  instead  of  expelling 
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At  no  neullic  oxide,  diteorerable  by  sulphuretted  hydro- 
gCD^  was  suspected,  the  appearance  it  produced  (V)  wu 
supposed  to  be  derived  from  its  action  upon  carbonate  of 
liaic«  This  was  ascertained  to  be  the  case  by  direct  expert- 
Qient. 

The  pniisiate  employed  by  Experiment  (W)  was  the 
triple  compound  containing  oxide  of  iron.  It  was  tnia« 
gined  that  the  slight  grtreuness  which  was  assumed  by  tb« 
water  might  be  occasioned  by  the  action  of  the  carbonic 
acid,  notwithstanding  its  holding  carbonate  of  lime  in  solu* 
lion,  this  efiect  being  easily  produced  by  the  application  of  the 
stronger  acids.  A  small  quantity  of  the  triple  prussiate  was 
therefore  added  to  a  solution  of  carbonate  of  lime  in  carbonie 
acid :  after  a  considerable  time  it  acquired  a  green  colour 
exactly  similar  to  that  observed  in  Experiment  (W).  Dr. 
Falconer  has  indeed  stated  that  a  blue  colour  is  to  be  ob* 
tained  by  the  action  of  prussiate  of  potash  upon  the  water ; 
but,  as  it  did  not  occur  till  after  the  addition  of  sulphuric 
a^cid,  it  is  evident  that  this  effect  was  produced  by  the  action 
of  the  acid  upon  the  oxide  of  iron  of  the  prussiate. 

Although  the  presence  of  oxide  of  iron  is  not  at  all  indi- 
cated by  prussiate  of  potash,  (probably  on  account  of  the 
imalhaess  of  its  quantity,)  yet  it  is  evident  from  the  action 
oC  infusion  of  galls  (X)  that  a  minute  porti6u  of  it  actually 
exists  in  the  water ;  the  light  colour  of  the  recent  precipi- 
tate, and  its  becoming  darker  by  contact  with  atmospheric 
air,  showing  that  it  is  in  the  state  of  protoxide.  In  making 
this  experiment  it  is  requisite  to  tise  a  very  small  qtiantity 
of  the  infusion  of  galls ;  for,  if  much  more  than  five  drops  of 
it  are  added  to  one  ounce  of  the  water,  no  indication  of  oxide 
of  iron  is  produced,  the  water  becoming  of  a  light  reddish 
brown  coloiu*,  and  affording  no  precipitate.  An  excess  of 
this  infusion  re-acts  upon  the  compound  of  vegeuble  matter 
apd  oxide  of  iron  so  completely  as  to  prevent  the  appear- 
iooea  readily  presented  by  a  small  quantity. 

From  the  well  known  laws  of  chemical  affinity  it  is  evi- 
4cot  that  the  oxide  of  iron  is  combined  with  carbonic  acid ; 
ttiis  compound  undergoing  some  curiona  changes^  whick 
ha^  oceasioned  much  discussion. 
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to  the  atmosphere  in  a  vessel  of  broad  surface.  After  it  had 
remained  about  1 6  hours,  a  small  quantity  of  carbonate  of 
lime  was  deposited  by  the  evolution  of  carbonic  acid  gas. 
The  precipitate  was  perfectly  white,  and  had  not  the  slightest 
appearance  of  containing  oxide  of  iron.  To  this  water  in- 
fusion of  galU  was  added  without  occasioning  the  least  al<* 
teration  of  colour. 

(t)  As  the  quantity  of  oxide  of  iron  in  the  water  is  evi- 
dently extremely  small,  it  may  be  imagined  that  it  was  pre* 
cipitated  with  the  carbonate  of  lime,  but  escaped  observation 
from  the  ntinutenci^s  of  the  quantity.  To  obviate  this  ob- 
jection, some  of  the  water  was  closely  stopped  in  a  phial  fdt 
four  or  five  days  :  upon  examination  it  was  found  to  possess 
its  transparency  perfectly,  and  without  having  aflforded  any 
precipitate;  to  some  of  this,  infusion  of  galls  was  added 
without  producing  the  slightest  indication  of  oxide  of  iron. 

(c)  Some  of  the  water  which  had  been  cooled  so  as  to  re* 
tain  its  transparency,  was  heated  to  its  original  temperature; 
infusion  of  galls  was  then  added,  but  without  producing  any 
effect. 

The  facts  exhibited  in  Experiments  (h)  and  (c)  have  been 
long  known,  and  have  given  rise  to  an  idea  lliat  the  iron  is 
volatilized.      Although  this  opinion  is  incompatible  with 
facts  already  menticmed,  vet  it  may  not  be  amiss  to  show 
snore  particularly  that  it  is  completely  erroneous.    As  it  can* 
not  be  imagined  that  the  temperature  of  the  water  is  sufficient 
to  volatilize  mere  oxnie  of  iron,  the  existence  of  some  sub* 
stance  capable  of  carrying  it  off  must  have  been  supposed. 
That  muriatic  acid  and  muriate  of  ammonia  possess  this 
power  at  high  temperaiures  is  well  known,  but  no  uncom* 
bined  muriatic  acid  or  nniriate  of  ammonia  is  present.    Hy- 
drogen gas  is  said  also  to  be  capable  of  volatilising  iron ;  but 
the  gas  evolved  from  the  water  has  been  shown  to  consist  of 
nitrogen  gas  and  a  small  quantity  of  carbonic  acid  gas,  and  to 
neither  of  these  gases,  alone  or  combined,  has  any  such  power 
been  attributed.     If,  however,  they  really  possess  it  in  this 
instance,  they  must  be  regarded  as  the  solvent  of  the  iron, 
and  the  effect  produced  upon  infusion  of  galls  mast  be  df^ 
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occasioned  exactly  the  same  appearance  of  iron  in  this  at  in 
the  water  when  Atrsh  and  hot  (X). 

That  the  action  of  infusion  of  galls  is  lost  by  the  absorp* 
tion  of  the  oxygen  of  atmospheric  air  is  proved  by.  the  fol- 
lowing experiment : 

(g)  A  third  quantity  of  the  water  was  enclosed,  'with  the 
usual  precaution,  in  a  phial,  about  one-half  of  which  was 
occupied  by  the  gas  evolved  from  tl)e  water  in  the  bath^ 
which  lias  been  shown  to  contain  no  oxygen  gas.  After 
four  days,  iniusion  of  galls  was  added  to  it,  and  gave  the 
same  appearances  of  oxide  of  iron  as  occur  in  its  application 
to  the  fresh  hot  water. 

Having  thus  ascertained  the  cflcct  of  oxygen  in  preventing 
the  action  of  inhision  of  galls  upon  oxide  of  iron,  it  remained 
to  be  shown  in  what  manner  this  is  effected.  1  imagined  it 
might  be  produced  by  increasing  the  power  of  combination 
of  the  oxide  of  iron  so  as  to  admit  of  its  acting  upon  the 
earthy  contents  of  the  water  and  forming  compounds,  the 
strong  affinity  of  tlic  constituents  of  which  prevented  the 
action  of  the  infusion  of  galls.  With  a  view  to  ascertain 
how  far  this  supposition  was  correct,  I  examined  the  effects 
produced  by  adding  carbonate  of  lime^  dissolved  by  carbonic 
acid,  to  solution  of  sulphate  of  iron  to  which  infusion  of  galh 
had  been  previously  added ;  and  although  it  will  appear,  by 
the  following  experiments,  that  the  alterations  produced 
opon  the  oxide  of  iron  in  the  water  are  caused  by  the  car* 
bonate  of  lime  it  contains,  it  will  also  be  found  tbit  they 
are  not  effected  in  the  way  I  had  supposed. 

A  very  dilute  solution  of  green  sulphate  of  iron  was  prcr 
pared  :  the  quantity  of  oxide  of  iron  contained  in  it  was  so 
small  as  scarcely  to  afford  any  alteration  of  colour  when  iii<- 
fiifiion  of  galls  was  added  to  it ;  but  upon  pouring  toluiion  of 
carbonate  of  lime  into  it  after  infusion  of  galls  had  been 
added,  a  deep  red  colour  was  almost  instantaneously  pro- 
duced. 

Although  this  fact  did  not  immediately  appear  likely  to 
aolvc  the  difficulties  attendant  upon  the  water  in  question, 
yet  it  was  sufficiently  striking  to  merit  an  ctamiiMtion  dy 
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fcrnMT  cite  aieertsincd.  The  experiments  made  with  this 
were  as  follow :  ' 

(ii)  One  otuicc  of  a  solution  of  r^  sulphate  of  iron,  con- 
'^*>"'i<^  ifl'flfl^ith  ofa  grain  of  oxide,  was  treated  with  infu- 
sion of  galls.  The  usual  indications  of  its  action  upon  oxide 
of  iron  were  presented. 

(o)  Tht  addition  of  prussiate  of  potash  to  an  equal  quan- 
titir  of  the  solution  immediatelv  occasioned  a  blue  eo« 
lour. 

(p)  Infusion  of  galls  was  added  to  one  oiince  of  a  dilute 
soUition  of  carbonate  of  lime  containing  ^^ji^-^th  ofa  grain 
onhe  peroxide  of  iron.  Slight  indications  of  its  action  upon 
the  oxide  were  produced,  but  the  colour  was  scarcely  more 
intense  than  that  eflected  by  y^^^Jl^th  of  a  grain  of  protox* 
ide  in  similar  circumstances :  no  effect  whatever  was  pro* 
doced  by  infusion  of  galls  upon  •nj-j-T^th  of  a  grain  of.  per* 
oxide  in  one  ounce  of  solution  of  carbonate  of  lime.  The 
colour  produced  when  carbonate  of  lime  and  infusion  of 
galls  are  added  to  the  peroxide  is  red  purple,  similar  to  that 
occasioned  by  their  action  upon  the  protoxide. 

(q)  To  one  ounce  of  a  solution  of  carbonate  of  lime,  con* 
tdning,  as  in  the  last  experiment,  .pjX^th  of  a  grain  of 
peroxide  of  iron,  pmtsiate  of  potash  was  added.  Not  the 
slightest  blue  colour  was  produced.  When  carbonate  of 
lime  was  thus  added  to  the  solution  of  peroxide  of  iron,  I 
found  that  it  was  capable  of  preventing  the  action  of  prus- 
siate of  potash  upon  rH^h  of  a  grain. 

From  these  experiments  it  is  evident  that  carbonate  of 
Hme  possesses,  in  a  very  great  degree,  the  power  of  in- 
creasing the  action  of  infusion  of  galls  upon  protoxide  of 
iron  ;  while,  on  the  contrar)-,  it  diminishes  itri  power  in  de- 
tecting peroxide  of  iron ;  and  is,  moreover,  capable  of  pre- 
venting the  action  of  prussiate  of  potash. 

The  application  of  these  experiments  to  the  circumstaooea 
of  the  water  in  question  is  obvious.  It  has  been  shown  that 
it  contains  carbonate  of  lime;  and  that  the  power  of  infusion 
of  galls  to  detect  the  oxide  of  iron  it  contains  is  conpleteiy 
lost  by  the  jd>sorption  of  oxygen.     The  fbUowittg  experir 
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colour  was  immediately  produced,  and  from  its  intensity  it 
was  evident  that  carbonate  of  lime  had  increased  the  power 
of  infusion  of  galls  as  much  in  employing  the  carbonate  as 
the  sulphate  of  iron. 

It  may  be  concluded,  from  these  experiments,  that  the  ef- 
fects produced  by  carbonate  of  lime  arc  not  attributable  en- 
ttrelyi  ifataH^  to  the  conversion  of  ihe  sulphate  of  iron 
into  a  carbonate.  Hence  I  was  induced  to  examine  the  ap- 
pearances produced  by  the  action  of  the  various  alkalies  and 
earths  upon  infusion  of  galls  and  solutions  of  iron.  The 
results  are  by  no  means  uninteresting,  but  the  limits  usually 
allotted  to  an  analysis  will  hardly  admit  of  the  necessary  de- 
tail ;  I  shall  thereibre  relate  only  such  facts  as  appear  requi- 
site to  explain  the  changes  occurring  in  the  Bath  water,  re- 
serving the  statement  of  the  remaining  experiments  for  *a 
future  opportunity. 

I  nowtproceeded  to  examine  the  salts  produced  by  eva- 
porating the  water  and  crystallisation, 

(m)  a  quantity  of  the  water  was  evaporated  to  dryness : 
the  residuum  was  treated  with  distilled  water  as  long  a^  that 
fluid  continued  to  dissolve  any  portion  of  it.  This  solution 
was  again  evaporated,  and  upon  cooling  yielded  a  considera- 
ble quantity  of  acicular  crystals.  These  were  again  dissolved 
in  distilled  water;  and  to  a  part  of  the  solution  nitrate  of  ba- 
rytes  was  added,  which  occasioned  a  copious  precipitate. 
The  same  effect  was  produced  by  oxalate  of  ammonia;  but 
ammonia  caused  no  precipitation.  These  crystals  were  there- 
fore sulphate  of  lime.  By  further  evaporation  the  solution 
afforded  cubic  crystals  of  muriate  of  tioda  and  prismatic  cry- 
stals of  sulphate  of  soda. 

.  The  next  object  to  be  attained  was  the  weight  of  the  total 
quantity  of  the  various  ^jubstanccs  held  in  solution  by  a  given 
portion  of  the  water.  This  has  been  given,  with  conHider- 
able  variation,  by  different  analysis,  as  will  appear  by  tbe 
following  statement.     From  a  quart  of  the  wtaer 

Dr.  Lucas  obtained  33^  grains  of  dry  residuum. 

Dr.  Chariton       -     34 

Dr.  Falconer       -     ITJ- 

Dr.  Gibbes         -    93^ 
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a  dirk  brown  colour^  evidently  derived  from  its  action  upon 
.  ctrbonjuxoui  matter.  This  experiment  did  not  appear  con* 
dusifey  as  twa  causes  of  error  might  have  existed,— «  small 
quantity  of  alcohol  was  probably  decomposed  by  the  action 
of  the  salts  upon  it,  or  some  of  the  conferva  which  is  found  in 
the  water  might  have  escaped  notice  previous  to  evapora* 
tion.  I  had  recourse,  therefore,  to  other  means.  Mr. 
Kirwan,  in  his  Treatise  on  the  Analysis  of  Mineral  Waters, 
gives  a  method  for  ascertaining  the  presence  and  quantity  of 
extractive  matter  proposed  by  Westnimb,  which  consists  in 
precipitating  the  muriatic  salts  by  nitrate  of  lead,  and  after* 
wards  the  extractive  matter  by  nitrate  of  silver.  It  is  impos- 
sible to  conceive  any  method  more  completely  fallacious 
than  this ;  for  extractive  matter  is  as  readily  precipitated  by 
nitrate  of  lead  as  by  nitrate  of  silver ;  and  although  muriate 
of  soda  is  decomposed  by  nitrate  of  lead,  muriate  of  lead 
being  a  salt  of  considerable  solubility,  the  subsequent  addi- 
tion of  nitrate  of  silver  would  decompose  it,  and  afford  a 
precipitate  consisting  of  muriate  of  silver  without  any  ex- 
tractive matter. 

The  power  of  sulphuric  acid  to  detect  carbonaceous  matter 
is  extremely  great :  -riird^b  of  a  grain  of  sugar  was  dissolved 
in  four  oonoes  of  water;  to  this  solution  about  one  ounce 
of  sulphuric  acid  was  added :  it  was  then  boiled  till  nearly 
the  whole  of  the  water  was  evaporatedi  and  the  acid  had  ac- 
quired a  very  distinct  brown  colour. 

The  followifag  experiment  was  now  made : 

(x)  A  quantity  of  sulphuric  acid  was  added  to  one  quart 
of  the  water  perfectly  transparent,  and  free  from  heteroge- 
neous matter.  The  mixture  was  evaporated  nearly  to  dry- 
ness in  a  retort,  and  the  acid  remained  perfectly  colour- 
less. The  water,  therefore,  contains  no  carbonaceous 
matter.  • 

The  substances  contained  in  the  water,  as  shown  by  the 
foregoing  experunenUi  arc ;  carbonate  of  lime,-oxide  of  iron, 
sidphate  of  lime,  muriate  of  soda,  and  sulphate  of  soda.  The 
presence  of  these  compounds  has  been  universally  allowed  ; 
but  that  silica  is  contained  in  the  water^i  was  discovered  by 

Z3  Dr. 


S9S  Anai 

Dr.  Giliba.     To  ( 

lowing  mefhodi  wi 

(y)  A  quart  oft 
plmina  cnicibte :  il 
Ihirtj'  gnitu.  TTrf 
diiiilled  water,  M 
irnle  of  barrict.  '■ 
equal  qtuuitiltci.'V 

(z)  To  one  of  fl 
xs  long  as  predpid 
pnaml  on  ihr  pr4 
murine  r»f*'lll-CTlln 

(^)  The  second 
nionii  whilr  it  nml 
pilnicd  oxalate  of  ftl 

(B)  To  iht  rcmai 
r)-tcH  was  added  til 
nnd  ihr  fulplis 
wcigh«d,  after  « 
riArntg. 

(C)  The  rcsiduj 
ilried,  two  grains :  rf 
'nii>  solution  nffbrd 
f-.pi.nisni.c'uiihox 
tr.ilt  of  liitu'  oluaiiiet 

tD)  Tbr-3  of  a 
solved  1)V  (Kil.i-ili,  an 
monia.  1"liis  |iri'clpi 
aiKl  ivas  (■i>n-n|„;nll 

Ai.oilKT.itiart  of 
T.,.v„i,lrro>,.i,v,l 
tatc  afri.r.i><l   l.y  oni 


I^■^1<UU11 

^iuHr.l[■ 


AnalyHs  of  the  Hoi  ^mngs  ai  Both.  8SQ 

Exp.  I.        Exp.  II.      Mean. 
Sulphate  of  barytef  36*6  grains  36*9  ^'7 

Carbonate  of  lime  1*7     do.       1*5  1*6 

Silica  *3     do.         *4  *3^ 

According  to  Dr.  Gibbes,  a  quart  of  the  water  aflbrda 
pearly  4  grains  of  silica  when  treated  in  the  method  I  hare 
described.  Thinking  it  probable  that  a  portion  of  it  might 
be  taken  up  by  the  action  of  the  salts  during  their  solution 
in  water,  I  tried  whether  any  larger  quantity  could  be  ob^ 
tained  by  the  following  method : 

(£)  A  quart  of  the  water  was  evaporated  to  dryness  in  % 
platina  crucible.  The  residuum  was  repeatedly  treated  with 
nitric  acid  in  a  red  heat ;  the  soluble  parts  were  again  iiin^ 
solved  by  distilled  water,  and  the  portion  insoluble  in  it, 
when  dried,  weighed  *4  of  a  grain.  This  agreeing  exactly 
with  the  last  experiment,  I  shall  consider  as  the  quantity  of 
silica  afforded  by  a  quart  of  the  water.  This  experiment 
was  several  timea  repeated,  with  very  little  variation  in  the 
weight  of  the  result,  but  was  sometimes  evidently  coloured 
by  oxide  of  iron,  which  was  separated  from  the  silica,  and 
its  nature  ascertained  by  the  usual  means.  But,  even  when 
employing  apparently  perfectly  similar  mc^ns,  the  oxide  of 
iron  was  not  alwavs  to  be  obtained, — an  cfloct  attributable  to 
the  decomposition  of  the  muriate  of  soda  by  the  nitric  acid, 
and  to  the  power  which  muriatic  acid  possesses  of  carrying 
off  oxide  of  iron ;  but  for  the  uncertainty  of  its  action  it  it 
not  easv  to  account. 

To  find  the  quantity  of  oxide  of  iron  contained  in  the 
water,  the  following  means  were  employed  : 

(F)  To  a  quantity  of  the  hot  water  infusion  of  galls  was 
added  in  the  requisite  proportion.  The  water  measured 
when  cold  9^  pints.  The  precipitate  obtained  was  separated 
by  the  filter,  and  dried :— >the  precipitate  and  filter  were  then 
burned  together  in  a  platina  crucible,  and  the  carbonaceous 
matter  of  the  filter,  and  that  combined  with  the  iron^  were 
got  rid  of  by  the  application  of  a  red  heat.  The  residuum 
was  then  treated  with  nitric  acid,  in  order  completely  to. 
g;(idize  the  iron : — ^it  was  then  boiled  with  acetic  acid  to 
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the  muriate  and  sulphate  of  soda  in  the  cr^^ 
stallised  state,  one  pint  of  the  water  contains  neariy  fs 
follows : 
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LXIII.  Proceedings  of  Learned  Societies. 

ROYAL    SOCIETT. 

JMLat  1  •  The  right  honourable  the  President  in  the  chair.-* 
On  resuming  the  reading  of  Mr.  Smithson's  letter  (not 
Tennant,  as  erroneously  printed  in  our  last  report)  it  did  not 
appear  that  the  author  had  been  able  to  collect  any  quantity 
of  the  native  minium  which  he  discovered  in  galena ;  nor 
does  he  mention  in  what  country  he  found  this  mineral. 

An  anatomical  dissertation,  by  Mr.  Home,  on  the  tereda 
gigantea^  or  sea-worm,  with  observations  on  the  teredo  ma* 
t;aitl,  or  borer,  was  also  read.  The  subject  examined  by 
this  anatomist  was  one  of  those  sea-worm  shells  brought  by 
Mr.  Gri6Btha  £rom  Sumatra,  of  which  some  acoount  was 
given  to  the  Royal  Society  in  February  last.  The  ieredo  ne- 
ve/ti  was  broo^t  from  one  of  oar  ships  at  the  Nore,  in  or- 
der 
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dener't  attention  to  the  supply  of  that  kind  of  air  moat  eaai- 
ly  assimilated  by  the  lungs  orYespiratory  organs  of  the  diffe- 
rent species  of  bulbous-  and  tuberous- rooted  plants,  and 
thereby  find  a  new  pabulum  vitcB  vegetabUis.  It  is,  how- 
ever,  certain  that  we  are  yet  very  ignorant  of  the  indefinite 
improvability  of  vegetables^  and  of  the  best  means  of  mul- 
tiplying them  for  the  use  of  animal  life. 

May  22.  The  President  in  the  chair.— A  letter  from  Mr. 
Martin  to  the  right  honourable  Mr.  Greville,  gave  a  brief 
description  of  a  kind  of  mineral  bason,  or  surface  of  a 
country^  extending  ICX)  miles  in  length,  and  90  in  breadth, 
through  WaleSy  in  Glamorgan  and  adjoining  shires,  which 
consists  principal! V  of  iron  ore  and  coals.  Brief  as  this 
mineralogica!  topography  is,  it  were  to  be  wished  that  we 
had  similar  sketches  of  all  the  districts«in  Great  Britain,  as 
we  might  thence  form  more  accurate  ideas  of  the  geology  oC 
Ae  kinedom. 

A  letter  from  Mr.  Dunlop  to  sir  C.  Blagden,  bart.  was 
likewise  read,  containing  a  description  of  an  instrument 
newly  invented  by  him,  to  be  substituted  for  the  common 
quadrant  and  sextant  now  in  use,  and  by  means  of  which 
the  numerous  errors  occasioned  by  atmospheric  refraction, 
and  in  taking  lunar  observations,  8cc.  are  to  be  completely 
obviated.  Should  this  invention  l)e  found  to  answer  these 
pretensions,  it  will  be  of  inestimable  consequence  to  navi- 
gators, as  such  is  the  imperfection  of  our  present  instru* 
ments,  that  no  two  observers  can  bring  the  sun  to  the  same 
altitude  on  the  quadrant,  often  differing  from  4  to  7  miles 
in  their  observations  :  an  endless  source  of  errors  and  mis- 
calculations in  the  course  of  a  long  voyage. 

SOCIETY  OF  ANTiaUARIES. 

May  1.  The  lord  bishop  of  Salisbury  in  the  chair. — A 
half-length  portrait  of  sir  Walter  Raleigh  was  presented  to 
the  society  by  sir  W.  Skeffington,  bart.  Tn  the  letter  which 
accompanied  this  present,  it  was  acknowledged  that  the 
pa^itmg  was  only  a  tolerably  old  copy  of  some  original : 
the  upper  part  mdeed  was  very  well  executed,  but  the  hands 
were  extremely  incorrect  and  unnatural. 
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pmnittms  and  rewtrdi,  «t  their  hotite  ia  the  Adelphi,  \m 
gnct  the  duke  of  Norfotk,  pretideot,  took  the  chair ;  and 
tjie  meeting:  was  hoiumred  by  the  presence  of  the  baroness 
de  Tott,  count  Woron2ow  (late  ambassador  from  Russia), 
the  Swedish,  Portuguese,  and  Hessian  ambassadors;  and 
iss  mapy  persons  of  dlstiaction,  and  ladies  of  fiubion  and 
beauty,  were  also  present  as  the  great  room  of  the  society 
could  hold,  to  the  exclusion  of  many  of  the  members,  who 
handsomely  gave  up  their  places  on  this  occasion.  At  twelve 
o'clock  the  chair  was  taken,  and  the  business  commenced 
with  an  oration  by  Dr.  Charles  Taylor,  the  principal  secre* 
tary,on  the  patriotic  views  and  labours  of  thil  society  since  its 
establishment  in  1754 :  in  the  bourse  of  which  he  noticed 
the  principal  objects  of  public  utility,  which  the  premiums 
and  bounties,  from  time  to  time  given  by  the  society,  had 
brought  to  light  and  perfected ;  and  entered  into  minute  de- 
tails on  the  design  and  objects  of  the  premiums  awkrded  in 
the  present  session.  The  worthy  secretary  observed,  that 
the  permission  which  the  society  gave  in  1 76O  for  the  artists 
of  that  day  to  exhibit  their  pictures  in  the  society's  rooms, 
gate  rite  to  that  noble  annual  exhibition,  since  made  in  the 
Royal  Academy's  apaAmeats  In  Somerset-house;  and 
he  took  the  opportunity  of  paying  a  just  tribute  of  re- 
elect to  the  memory  of  the  late  Mr.  James  Barry,  the  sub* 
liae  productions  of  whose  pencil  decorated  the  society's 
room,  and  whose  remains  were  now  deposited  in  St.  Paul's 
cMhedfal,  between  those  of  sir  Christopher  Wren  and  sir 
Joshua  Reynolds. 

After  the  difierent  premiums,  kc.  had  been  adjudged, 
his  grace  rose,  and,  in  a  short  speech,  thanked  the  company 
for  their  polite  attention  to  the  details  of  the  business ;  and, 
adverting  to  the  distinguished  foreigners  present,  concluded 
with  a  handsome  compliment  to  the  attention  paid  by  the 
Emperor  of  Russia  to  the  arts  of.  peace,  and  particularly  to 
iM'talents  and  productions  of  Englishmen. 

In  Qur  next  numb^  will  be  foimd  a  list  of  tbt  aamea  of 
those  to  whom  medals  or  premiums  were  delivesed  al  daa 
above  anniversary, 
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^iflereiit  members.    One  of  these  was  an  essay  by  M.  Mo^ 

reauy  physician  at  Rochefort,  on  the  property  of  charcoal  in 
purifying  water.  Another  essay  was  read  by  professor  Fra* 
din,  on  life  in  general,  and  particularly  on  old  age :  ob^ 
servations  were  also  read  by  Mr.  Boncenne,  upon  the  fine- 
ness of  taste  and  feeling :  and  M.  Dcnesle,  lecturer  on  bo* 
tany,  concluded  with  a  treatise  on  the  waters  of  Poittiert 
and  the  neighbourhood. 

UNIVERSITY    OP    OOTTINOBN. 

The  following  is  announced  as  the  subject  of  a  prize  ques* 
tion  by  this  university  :  **  What  influence  have  oxygen  gas, 
azotic  gas,  and  the  other  gases,  or  their  bases,  upon  the 
production  of  electricity  by  friction?"  The  begitining  of 
September  next  is  fixed  for  receiving  the  answers  to  the 
iibove,  and  the  prize  is  50  ducats. 

MSDICAL   80CIBT7   OF  BRUSSELS. 

This  society,  since  its  re-establishment  in  the  year  1804, 
has  been  employed  in  medical  and  philosophical  researches 
of  considerable  importance.  Two  gold  medals  are  given 
annually,  the  one  of  the  value  of  900  franks,  for  the  best 
treatise  upon  any  general  medical  subject ;  and  the  other,  of 
1 50  franks  in  value,  for  the  best  treatise  upon  any  local  disease 
peculiar  to  the  department  of  Brussels.  The  subject  of  th« 
prize  essay  for  the  year  1803,  wa,  <^  Whether  has  night 
any  influence  upon  sick  people ;  and  what  are  the  physical 
causes  of  such  influence?''  The  prize  was  adjudged  to 
Richard  de  la  Prade,  M.D.  practising  at  Monbrison.  The 
prize  announced  forthe  present  year  is  for  thebestanswerto  the 
following  question  on  a  general  medical  subject :  '<  What 
are  the  characteristic  symptoms  of  the  inflammation  of  the 
mucous  system,  and  what  phxnomcna  are  the  consequences 
of  such  inflammation  in  regard  to  the  organs  in  which  it 
takes  place ;  and  what  treatment  ought  we  to  follow  in  such 
a  case?" 

The  prize  will  be  adjudged  in  the  public  sitting  of  the 
£Sd  of  September  1806. 
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Pilatre  dc  Rosier  was  exposed.  Besides,  those  balloons 
Iverc  gilt ;  which  might  attract  the  electricity  of  the  clouds. 
Balloons,  gilt  or  silvered  over,  are  very  dangerous.  Zam- 
beccari,  who  employed  those  means,  sustained  several  iicci- 
dents,  and  it  is  only  surprising  that  he  escaped  at  last." 

COFFEE. 

M.  Tussac,  a  colonial  refugee  from  St.  Domingo,  has 
discovered  the  method  of  extracting  from  the  pulp  of  coffee- 
berries  a  spirituous  liquor  similar  to  rum,  and  remarkable 
for  a  peculiar  flavour  which  indicates  its  origin.  This  dis- 
covery will  be  very  useful  in  the  colonics,  as  the  pulp, 
when  separated  from  the  berries,  was  hitherto  used  only  as 
dung ;  and  also  because  it  may  be  substituted,  to  good  ac- 
count, in  place  of  the  rum  and  the  tassia  in  common  use. 
M.  Tussac  has  sent  a  bottle  of  this  liquor  to  the  Museum  of 
Natural  History  at  Paris,  and  all  who  tasted  it  have  de- 
clared that  it  was  excellent. 

He  sent  at  the  same  time  the  model  of  a  machine  called  a  kiln, 
with  the  assistance  of  which  the  same  quantity  of  coffee  grains 
may  be  dried  in  three  days,  as  could  have  been  dried  in  six 
weeks  if  spread  upon  hurdles,  lliis  machine  is  a  species 
of  barrel  or  cylinder,  the  sides  of  which  arc  constructed  of 
brass  wires,  fastened  to  iron  rods ;  it  admits  of  being  easily 
seen  through ;  it  is  divided  into  six  or  eight  compartments, 
and  a  wooden  axle  runs  through  its  whole  length,  to  the  ex- 
tremity of  which  is  adapted  a  handle.  It  is  placed  in  a  stove 
some  feet  above  the  surface,  then  half  filled  with  coffee 
grains,  and  turned  round  by  means  of  a  horse  or  water  mill. 
As  this  large  box  turns  round,  the  coffee  grains  contained  in 
it  keep  continually  moving  about ;  the  partitions  or  com- 
partments in  it  prevent  the  coffee  from  going  too  much  to 
one  side ;  the  warm  air  of  the  stove  passes  through  the  in- 
ter\'als,  the  humidity  is  dissipated,  and  the  dried  clay  or 
sand  is  easily  separated. 

M.  Tussac  has  it  in  contemplation  tp  publish  a  history  of 
the  vegetables  of  the  Antilles,  in  w  hich  he  purposes  to  give 
the  procev:^  of  distilling  spirits  from  coffte,  as  well  as  a  de- 
scription and  a  drawing  of  the  above  kiln  for  drying  the 
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TRATBLS. 

A  letted  from  Goreci  dated  3d  Mareh,  1 806,  gives  the 
following  infortnation  respecting  Mr.  Park  :  "  We  have  just 
received  information  from  the  interior,  that  Mungo  Park 
has  been  some  time  on  the  banks  of  the  l^iger,  but  could 
tiot  build  the  boats  ka  he  intended,  his  carpenters  being  all 
dead,  together  with  all  the  soldiers  of  our  corps  (35  in  num- 
ber) who  went  with  him,  except  seven ;  who,  with  Mr. 
Park,  Lieutenant  Marlyn  of  our  corps,  and  a  Mr.  Scott 
an  artist,  have  proceeded  in  canoes  down  the  Niger ;  a  bro- 
ther-in-law of  Mr.  Park  (named  Anderson)  went  with 
him,  as  surgeon,  but  died  on  the  banks.  They  all  left  Go- 
ree  in  April  last.  I  saw  the  negro  who  brought  the  in- 
formation, and  have  every  reason  to  believe  he  is  correct. 
Should  you  meet  with  any  of  Mr.  Park's  frietids,  this  news 
may  be  acceptable  to  them.  About  seven  weeks  since  he 
was  teen  in  good  health." 

The  counsellor  of  the  mines  of  Denmark,  M.  Gieseke, 
who  lately  returned  to  Copenhagen  from  his  voyage  to  the 
Faro  Islands,  has  received  pennis»ion  from  his  Danish  ma- 
jesty to  set  sail  for  Greenland,  where  he  will  undertake  a 
miueralogical  and  geographical  inquiry  into  the  state  of  that 
extensive  countr}'. 

LONORVITV. 

In  the  list  of  persons  who  died  in  the  year  1803,  in  the 
heptarchy  of  Pinsask,  in  Russia,  five  of  them  were  110  years 
of  age ;  one  of  1 13 ;  four  of  120 ;  one  of  138  ;  one  of  130 ; 
and  one  of  the  uncommon  age  of  150  years  I 

CHBMISTRr. 

Mr.  Parkei's  Catechism,  for  the  use  of  those  who  are  efi- 
tering  upon  the  study  of  chemistry,  and  which  we  an- 
nounced in  our  Number  for  December  last,  is  now  publish- 
ed in  one  volofiie  octavo. 

LBdTURES. 

On  Monday,  June  9d,  a  Course  of  Lectures  on  Physic 
and  Chemistry  will  recommence  at  the  Laboratory,  Wiiit- 
conib-strect,  I-.eicfMer- square,  at  the  usual  morning  hours : 
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April  97 
98 

99 

43^ 

49 

43 

58° 

47 
55 

30-10 

99*78 

'56 

33'» 

85 

35 

Cloudy 

Cloudy 

30 

46 

54 

46 

67 

88 

Showery 

May  1 

30 

56 

51 

•80 

39 

Cloudy 

9 

34 

63 

53 

60 

48 

Fair 

3 

48 

46 

41 

•78 

0 

Rata 

4 

43 

46 

44 

90-06 

17 

Rain 

3 

44 

53 

46 

•09 

5 

Rain 

6 

30 

64 

55 

99-78 

30 

Fair 

7 

53 

68 

55 

•59 

36 

Fair 

8 

56 

69 

56 

'56 

45 

Fair 

0 

54 

63 

56 

-50 

15 

Cloudy 

10 

55 

«7 

55 

•65 

60* 

Fair 

11 

50 

68 

55 

•80 

11 

Cloudy 

19 

50 

59 

45 

•75 

87 

Fair 

13 

45 

51 

48 

•70 

5 

Clou^ 

14 

50 

60 

59 

-40 

0 

Baia 

U 

55 

63 

53 

•59 

48 

Fair 

16 

55 

66 

54 

•94 

51 

Fair 

17 

54 

65 

55 

3009 

41 

Fair 

18 

58 

70 

54 

•30 

70 

Fair 

19 

56 

65 

51 

•35 

65 

Fair 

90 

52 

6» 

50 

•90 

66 

Fair 

99 

51 

48 

68 

•18 

50 

Fair 

93 

50 

63 

51 

•90 

60 

Fair 

94 

54 

71 

59 

•09 

68 

Fair 

95\  56 

73 

61 

99-99 

57 

Fair 

ft 

60 

73 

59 

•90 

71 

Fair 

N.  B.  The  barometer's  height  it  taken  at  hoob* 
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